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CHAPTER I. 

DISEASES OP THE CONJUNCTIVA. 

Catakrhal Ophthalmia — Acute Conjunctivitis — is an in- 
flammation of the conjunctiva covering tlie eye and lining 
the lids. It may come on without any apparent cause, or 
it may be produced by rapid alternations of temperature, 
or by exposure of the eye to cold. Catarrhal ophthalmia 
will sometimes assume an epidemic character, and large 
numbers in the same locality will suffer from it ; or it will 
attack every member of a family in succession, notwith- 
standing that due precautions have been taken to prevent 
it spreading by direct communication. 

Symptoms, — A feeling of grittiness, as if dust or fine 
sand were in the eye, with some stiffness of the lids. The 
conjunctiva becomes red, and this increase of vasctdarity 
generally conmiences from the circumference of the globe, 
and fades as it approaches the cornea. In the advanced 
stage of this affection the white of the eye becomes of one 
nniform red colour. The redness is superficial, and of a 
brighter and darker shade than that caused by inflamma- 
tion of the deeper structures of the eye, for which it can 
hardly be mistaken. There is an increased secretion from 
the surfaces of the eye and lids ; at first only of mucus 
but afterwards of muco-pus, small quantities oi which will 
collect in little beads over the caruncle at the inner angle 
of the eye, or form little scabs on the edges of th^ ^^^ Vs^ 
caking on the eyelashes. If the lower "Vid^ie ^^jwtlAqt^i^ 
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by the finger, one or two streaks of pns or lymph will be 
often seen in the ocnlo-palpebral fold. The patient com- 
plains that the lids are sticky, and that in the morning 
they are gummed together by dried secretion. On look- 
ing at the eyes, there is a peculiar sticky and gummy 
appearance which is quite characteristic of the disease. 
There is often associated with these symptoms chemosis 
of the conjunctiva and swelling of tne lids. The con- 
junctiva looks blown up from the serous efiusion into the 
subjacent cellidar tissue, sometimes to an extent sufficient 
to make the cornea appear sunken below it. The cornea 
is clear, and the pupU is active. The rapid action of the 
pupil will at once oecide that the inflammation is super- 
ficial, and that the iris is not affected by it. 

Catarrhal ophthalmia usually commences in both eyes 
simultaneously, or one eye may be attacked a little in ad- 
vance of the other, but it is seldom that this disease is 
limited to only the one eye. In this respect catarrhal 
ophthalmia offers a marked difference from gonoiThoeal 
ophthalmia, which is generally, in the first instance, 
strictly confined to the one eye. (See Gonorruceal Oph- 
thalmia, page 9.) 

. Prognosis. — This affection is usually very amenable to 
proper treatment, and the eyes will recover without a 
trace of the disease remaining. But if no treatment be 
adopted, or unsuitable remedies be used, the conjunctival 
inflammation may extend to the cornea, and comeitis 
with superficial or deep ulcerations may follow. 

Treatment, — The eyes should be bathed every two or 
three hours, or oftener if the case is severe, with a lotion 
of alum, or sulphate of zinc and alum (F. 40, 41, 43), 
taking care that with each application a little is allowed 
to flow into the eyes. In the mtervals between the times 
for using the lotion, the eyes may be bathed with cold 
water, to keep them free from the discharge. A solution 
of nitrate of silver, gr. 1 or gr. 2 ad aquas J 1, is very useful 
in catarrhal ophthalmia, and especially in those cases 
where there is chemosis of the conjunctiva and swelling of 
the lids. Two or three drops should be dropped into the 
eye twice a day, and every two or three hours, or oftener 
if necessary, the eyes should be cleansed from discharge 
by bathing them with cold water. To prevent the gum- 
ming together of the eyelids during sleep, a little unguent. 
oetacei Bnould be smeared along their tarsal borders every 
night. At the commencement of the attack the bowels 
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slioald be acted on by some purgative, and if the patient 
is hot and thirsty an alkaline or effervescing draught 
(F. 58, 60) may be prescribed, but as a rule tonics such as 
bark, quinine, or iron will be required; and these are 
given with most benefit after the first fibrile symptoms 
which often usher in an attack of catarrhal ophthalmia 
have passed away. 

Chronic Ophthalmia may be consequent on catarrhal 
ophthalmia, the acute disease subsiding into a chronic 
form, but this is quite exceptional. Chronic ophthalmia 
generally occurs in patients who are below the standard 
of health, and in those who have to earn their living by 
the long-continued use of their eyes at fine work. 

Symptoms. — The eye has a reddish and irritable appear- 
ance ; it will not face the light without a sense of discom- 
fort and watering. The caruncle and edges of the lids 
often look red and prominent, and the secretion of the 
mucous surfaces of the lids and globe is slightly increased. 
Beading or fine work soon tires the eye, and caases it to 
flush up. The patient is generally more or less out of 
health, oftentimes used up from want of rest. 

Treatment. — ^When there is reason to beKeve that over- 
use of the eyes has been the exciting cause of the disease, 
rest must be strictly enjoined. Close reading, the casting 
up of figures, and all fine work should be forbidden. The 
state of the patient's health should be improved, and any 
irregularity in the discharge of the functions of the diffe- 
rent organs of the body should be as far as possible cor- 
rected. 

Local Applications, — When there is any extra secretion 
from the mucous surfaces of the lids or eye, mild stimu- 
lating drops or lotions do good. Two or three drops of 
the guttae argenti nitratis (F. 17), or of zinci sulphatis 
(F. 21), may be dropped into the eye twice a day. 
Lotions with alum, or with alum and sulphate of zinc 
combined (F, 41, 413), are very efficacious; a weak solu- 
tion of the acetate of lead (F. 45), provided there is no 
abrasion of the cornea, will be often found very useful. 
The tarsal edges of the lids should be anointed at ni^ht 
with a little undent, cetacei, to prevent their ^ummmg 
together; or if there is much secretion from the 
Meibomian follicles, the unguent, hydrarg. nitratis dilut. 
(F. 115) may be advantageously used. WheiL \»\ictfe Sa 
much dread of light, stimulating app\ica\i\oii& lo >^<^ ^1^ 
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fail to do good, and are apt to excite considerable irrita- 
tion. In chronic ophthalmia counter-irritation will be 
frequently found beneficial; a small blister of emplast. 
cantharidis, or a piece of Brown's blistering tissue of the 
size of a shilling, may be applied to the temple, or behind 
the ear, and repeated in two or three nights if necessary. 
If the remedies named fail to afford relief, a seton in 
the temple of a single or double thread of thick corded 
silk will occasionally do good. The seton should not be 
allowed to remain more than three or four weeks, or the 
ulceration at the entrance and exit of the thread may 
cause an unsightly scar. In cases of persistent chronic 
ophthalmia the lids should be everted and carefully ex- 
amined for granulations, as, if the conjunctiva has 
become granular, the ophthalmia will continue until the 
granulations are cured. (See Granular Lids.) 

Pustular Ophthalmia is a mild form of inflammation of 
the conjunctiva, characterized by the formation of small 
elevations about one or two lines from the margin of the 
cornea. They are generally of a reddish colour at their 
base, and of a yellowish white on their somewhat flattened 
summits. They have been called pustules, but they do 
not really contain pus: if pricked, only a Httle watery 
fluid will exude from them. The conjunctiva in their 
vicinity is more or less reddened, and sometimes one or 
two small red vessels may be seen coursing towards them. 
There may be only one of these so-called pustules, or there 
may be as many as three or four of them. There is no 
intolerance of light, and the patient seldom complains of 
more than a feeling of gnttiness in the eye. One 
peculiarity of pustular ophthalmia is that it is very apt 
to recur. This affection is quite distinct from the true 
phlyctenular ophthalmia described in the chapter on 
Diseases of the Cornea. 

Treatment — ^Attention must be paid to the general 
health of the patient, and, if necessary, a mild aperient 
prescribed. As a local application, any mild stimulant 
will do good. A little calomel dusted into the eye on to 
the pustules with a camel's hair brush every or every 
other day for a few times will be found a very efficient 
remedy. It has also the credit of preventing a re- 
currence of the disease. Lotions of the acetate of lead 
(F. 46) or of sulphate of zinc may be also used with good 
effect. 
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: Purulent Ophthalmia op Newly-Bo;n Ixpants — 
Ophthalmia neonatormni^-is one of the most important 
diseases of the eye which the surgeon can have under his 
care. When rightly treated it is one of the most remedi- 
able, but when neglected, or, what is often worse, when 
unsuitable and improper remedies are used, it is one of 
the most disastrous of all the inflammatory affections of 
the eye. The responsibility of any one undertaking a 
case of purulent ophthalmia who is not thoroughly ac- 
quainted with its nature and treatment is very great. 
Many a useful life has been blighted in the first month of 
its existence by irreparable blindness, which might have 
been prevented, if the simple means, which seldom fail to 
arrest this formidable disease, had been rightly applied. 
iPurulent ophthalmia usually commences from the second 
to the seventh day after birth. Both eyes are commonly 
affected simultaneously, but to this there are occasional 
exceptions ; thus one eye only may be involved, or the 
first eye may suffer twelve or twenty-four hours in 
advance of the second. 

Symptoms, — The first indication of the disease is 
usually detected by the nurse, who notices that there is 
a slight discharge from the eyes, and that the edges of 
the Hds are glued together during sleep. In a short 
time, often within a few hours, the discharge increases 

freatly in quantity and changes in quality; it first 
ecomes muco-purulent, and ultimately, if the case is 
severe, is converted into almost pure pus. The eyelids 
now become red . and swollen, and their tarsal margins 
caked together, pen up the discharge, which accumulates 
behind the lids, and streams over the cheeks when the 
eyes are opened. The quantity of pus which literally 
pours from between ihe eyelids in a bad case, and the 
rapidity with which it is secreted, are verv remarkable. 

In the slight cases of purulent ophthalmia the dis- 
charge is of a whitish colour with scarcely a tinge of 
yellow, and it is not very abundant in quantity. In the 
very severe forms of the disease the discnarge is of a deep 
yellow colour and very profuse. Between these extremes 
there are many gradations. 

Prognosis. — When a child suffering from purulent 
ophthalmia is seen sufficiently early, and proper remedies 
are rightly applied, recovery is almost certain. It should 
however be remembered that cases occaa\OTi"aXi"^ occvrc o1 
so severe a nature that all treatment ia i[ma.N«SL«2cJ^<i Vi 
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arrest the progress of the disease, and one or both eyes 
are rapidly and irrecoverably destroyed. In such in- 
stances it will generally be found that the discharge was 
of a deep yellow colour, very copious, and that it com- 
menced on the first or second day after birth. It will 
also be probably ascertained on inquiiy that the mother 
had gonorrhoea at the time of her confinement or leucor- 
rhoea of so severe a type that the discharge was yellow 
and puriform. 

Treatment, — The indications for treatment are to wash 
away the discharge from the eye as often as it collects, 
and to use some astringent lotion to arrest the resecretion 
of the purulent matter. Lotions of alum, or of sulphate 
of zinc and alum (F. 40, 43), and drops of nitrate of silver, 
are the most useful astringents in purulent ophthalmia. 
The lotion which I generally use is one of alum (F. 40). 
The mode, however, of applying the remedies is of as 
much importance as the remedies themselves. The lotion 
should be gently squirted into the eye with an india- 
rubber syringe with an ivoiy nozzle, or with a small glass 
syringe, every half-hour or hour, according to the severity 
of the case, the object being to thoroughly cleanse the 
eye from all discharge as often as it is resecreted. This 
treatment should be pursued by night as well as by day. 
The intervals between the use of the lotion may be 
increased as the discharge decreases in quantity. The 
carrying out of these instructions should be entrusted 
solely to the nurse, as the mother, so soon after her con- 
finement, is unfitted for the duty, and rest is also essen- 
tial for her in order to ensure a due supply of milk for 
the child. 

The easiest way of applying the lotion is as follows : — 
The nurse should lay tine child on her lap, turning its 
head a little to one side or the other, according to the eye 
she is going to wash out. With the thumb and finger of 
her left hand she gently separates the lids, whilst with 
the right hand she squirts a stream of the lotion into the 
eye from the nasal side, allowing it to run away from 
between the lids on to a soft napkm, which she has placed 
under the child's head to receive it. 

If the case be very severe, the surgeon should see the 
child once or twice a day himself, and having washed the 
eye thoroughly from all discharge with a stream of cold 
water, he snould drop into it two or three drops of a solu- 
tion of nitrate of silvery gr. 2 ad aqusB ^ 1» ^nd order the 
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alnm lotion to be continued as directed dnring liis absence. 
In some cases, where the nnrse is very awkward, and 
cannot rigbtlj use the lotion with a syringe, it may be 
efficiently applied by means of a soft camePs hair brush. 
From time to time a little unguent, cetacei should be 
smeared on the edges of the lids, to prevent their sticking 
together. 

It occasionally happens in bad cases of purulent oph- 
thalmia that the upper eyelid becomes completely everted. 
This ectropion is due partly to the tendency to eversion 
which is induced by the swollen conjunctiva, and partly 
also to the spasmodic action of those fibres of the orbicu- 
laris which pass over the upper border of the eyelids, . 
For the relief of this form of ectropion there are 8#%wral 
modes of treatment. In many cases the everted Ud jBMiy 
be returned to its normal position and kept in ^tu by a 
fold of lint tied over the closed lids with a boaidage and 
kept wet with lotio aluminis (F. 40). In very obstinate 
cases, I have divided the external cajithus with a ^ir of 
scissors so as to relieve the spasm of the orbicularis, and 
having replaced tiie everted lid, kept it in position for a 
few days by uniting it to its feUow by two sutures through 
tiaeir tflsnl margins. 

SvU Results of the Purulent Opkthalmia of Infants, — 
The ffreat danger in this disease is lest the inflammation, 
whi(£ was origmally confined to the conjunctiva of the lids 
and globe, should extend to the cornea. When this hap- 
pens, acute comeitis follows ; the cornea becomes at first 
hazy, then ulcerates either superficially or deeply, or, if 
the case is very severe, a large portion of it may slough. 
As the result of such casualties we get nebula, leucoma, 
or staphyloma of the cornea. Each of these subjects will 
be found fully treated of under their respective headings. 

PuBULBNT Ophthalmia — Contagious Opkthalmia. — To 
this disease very many names have been applied, but the 
two mentioned are sufficient to indicate its nature. This 
form of ophthalmia is both purulent and contagious. It 
has been called Egyptian Ophthalmia, from its Sein^ ever 
present in Egypt, where the severest types of the disease 
are to be constantly found. 

In its mild form it closely resembles catarrhal ophthal- 
mia, for which it ma^ be mistaken; but in the worst 
cases it almost equals m severity the gonoxxViCBaX ^<^v^t^ 
of the eyes. 
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Pumlent ophthalmia commences with a slight discharge 
from the eye, and swelling of the lids. The discharge 
soon increases in quantity, and becomes punform, the 
conjunctiya gets chemosed, and the lids grow red, shining, 
and oedematons. If the disease progresses unchecked, 
the cornea first becomes cloudy, then ulcerates, or por- 
tions of it slough, and the eye is destroyed. The peculiar 
tendency of purulent ophthalmia is to attack masses of 
people who are congregated together, and living without 
due attention to cleanliness and ventilation. Hence it is 
that the disease has frequently broken out amongst 
soldiers in barracks, amongst the poor in workhouses, 
and in large pauper schools in the country. 

Although purulent ophthalmia is undoubtedly propa- 
gated by inoculation, yet there is abundant evidence to 
show that it may be epidemic, and spread without any 
direct conveyance of tne purulent secretion from eye to 
eye. I think myself that the ordinary catarrhal ophthal- 
mia may, and frequently does, assume a contagious form, 
and that it is liable to do so whenever it attacks members 
of a community who are living in violation of the laws of 
health. 

TreatTnent.'—A. mUd case of purulent ophthalmia should 
be treated in the same way as catarrhal ophthalmia, 
page 2 ; but if the case is severe the plan of treatment 
recommended for gonorrhceal ophthalmia, page 9, should 
be adopted. After the severity of the disease has been 
arrested, there is apt to remain a muco-purulent dis- 
charge, which will obstinately resist all treatment for 
many weeks, or even months. Upon everting the lids it 
will be often found that this chronic discharge is due to 
a granular condition of the palpebral conjunctiva induced 
by the disease. (See Treatment of G-BANULiLR Lids, 
page 17.) 

In all outbreaks of the disease sanitaiy precautions 
should be taken to prevent it spreading, and the bad cases 
should be kept apart from the others. A daily inspection 
shoidd be also made to treat each fresh case as soon as 
the early symptoms show themselves. 

Besults of JPurulent Ophthahaia. — 1st. If the disease 
resists all treatment, the eye may be lost from ulcera- 
tion or sloughing of the cornea. 2nd. The eye may re- 
cover, but with a nebula of the cornea, or a leucoma, 
to the inner surface of which the iris is frequently 
attached, causing a distortion of the pupil. 3rd. A 
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granular state of the lids, with a chronic mnco-purulent 
disckarge. 

GoNORRHOJAL OPHTHALMIA is an acute specific inflam- 
mation of the conjunctiva of the lids and globe, induced 
by the inoculation of some gonorrhoeal matter into the 
eye. It is characterized by a profuse purulent discharge 
from between the lids, which is of a yellow colour, and 
exactly corresponds in appearance with that which flows 
from the urethra. The disease is rapid in its progress 
and very destructive ; unless it is soon checked, the eye 
is lost. 

Symptoms. — Acute inflammatory action usually com- 
mences in from six to eighteen hours after the inoculation 
has been effected. The early symptoms resemble those of 
catarrhal ophthalmia, but they are more severe. A slight 
thin discharge first begins to ooze from between the hds, 
accompanied by a sense of heat and fulness of the eye. 
The conjunctiva of the globe grows red, swollen, and 
chemosed, often rising above the level of the cornea, which 
will appear as if it were partially buried below it. The 
lids are swollen, red and shining, and completely closed 
over the eye. The discharge has now become excessive 
in quantity, of a thick consistence and yellow colour, and 
streams over the cheeks from between the lids. The 
cornea is almost certain to become involved, and if the 
inflammation be not quickly subdued, ulceration and 
sloughing of its structure will surely follow. The patient 
suffers severely from the pain in the eye and around the 
orbit, with an oppressive feeling of heat and fulness of 
the lids and globe. The disease is usually confined to the 
one eye. When the second becomes affected it is generally 
on account of due precaution not having been taken to 
shield it from the danger of inoculation. 

The most efficient mode of protecting the sound eye 
from contagion is by covering it with the eye- shield 
designed by Mr. F. Buller. The following is his descrip- 
tion : — " It consists of a square piece of macintosh, into 
the centre of which a watch-glass is fastened, and of three 
strips of adhesive plaster. The macintosh is trimmed to 
fit the nose and forehead of the patient, and should 
extend across one side of the forehead about haK an inch 
above the eyebrow, and downwards nearly to the tip of 
the nose, the nasal portion reaching a little X^e^oiA 'Odl^ 
median line. 
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" A strip of adhesive plaster, about an incli in width, 
and long enough to reach from just in front of one ear to 
a corresponding point on the opposite side, is applied 
along the upper border of the shield. The second strip 
may vary in width according to the height of the nose, 
and must be snipped in three or four places, in order that 
it may be adapted to the uneven surface upon which it 
rests, the lower part only slightly overlappmg the edge 
of the shield. For additional security, a tnird and some- 
what shorter strip is placed along the dorsum of the 

Fio. 1. 




nose. The eye is thus completely protected by a water- 
proof shield, the upper and inner sides of which are firmly 
adherent to the skin of the forehead and nose, whilst the 
lower and outer borders are free, so that the eye is 
exposed to the air almost as freely as when an ordinary 
shade is worn. Moreover, the surfaces of the watch-glass 
being parallel, vision is not interfered with, and the 
patient is able to attend to the affected eye. 

" As the strips of adhesive plaster become softened in 
the course of a few days, by the warmth and secretion of 
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the skin, they require to be renewed. This may be done 
as often as necessary without any difficnlty or danger of 
infecting the healthy eye."* 

Treatment. — ^A few years ago the treatment consisted 
in excessive bleedings from the arm, and in the nse of 
strong depressing medicines. Experience has shown the 
error of such proceedings, and by now adopting a directly 
opposite course a far larger proportion of cases recover 
with good and useful eyes. In gonorrhceal ophthalmia 
the treatment must be constitutional and local. 

Constitutional Treatment. — From the very commence- 
ment of the attack the strength of the patient must be 
supported by tonics, diffusible stimuli, and a liberal diet. 
The whole history of gonorrhceal ophthalmia is of a 
depressing character. The patient generally suffering 
from gonorrhoea at the time the eye becomes inoculated, 
is, from the nature of his complaint and the treatment 
adopted to cure it, below the standard of health. The 
disease itself is also very exhausting ; but the prospect of 
loss of vision, with the utter annihilation of all future 
prospects, adds to his sense of loneliness and despair. 
The lact that the patient is suffering from a severe ure- 
thral discharge wul not forbid the free use of tonics and 
stimulants. The danger of ulceration and sloughing of 
the cornea is increased in proportion as the vital powers 
are depressed. Having therefore lirst acted freely on the 
bowels bj[ a moderate |>urgative, quinine in 2 gr. doses, 
or the mineral acids with cinchona (F. 67), should be 
given every four hours. If there is much pain or irri- 
tability^, opium should be prescribed, either iu small 
q^uantities frequeutly repeated, or in one foil dose at bed- 
time. Where there is heat of skin, with thirst and a 
furred tongue, an effervescing mixture with ammonia 
(F. 68) may be advantageously ordered before prescribing 
the direct tonics. The diet should be one of meat or beef 
tea, with a certain amount of wine or brandy according 
to the strength of the patient. 

Local Treaiment. — The best applications are nitrate of 
silver, lotions of alum, or of sulphate of zinc and alum, 
and cold. 

let. Nitrate of Silver, — This is best used in the form of 
solution, varying in strength from gr. 10 — gr. 30 ad 
aqnsB 3 ^9 according to the severity of the case. The lids 

♦ Lancet, May 16, 1874. 
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slionld be everted and the conjunctival surfaces painted 
over with a earners hair brush with the solution, which 
should be allowed to remain a few seconds so as to whiten 
the parts, and be then washed off with a stream of cold 
water or of salt and water, gr. 5 ad aqusB 5 U from an 
india-nibber bottle. This should be repeated once daily, 
and in very bad cases a second application may be neces- 
sary. For the mode of applying the solution of the nitrate 
of silver, see Tkeatment op Granular Lids, page 17. 
When the lids are so swollen that they cannot be everted, 
two or three drops of a weaker solution of nitrate of silver, 
from gr. 2 — ^gr. 10 ad aquas Xh may be dropped twice 
a day into the eye, after it nas been first cleansed by 
syringing away the discharge with cold water. 

2we2. Lotions of Alv/m or Alum and Sulphate of Zinc 
(F. 40, 43) should bo used at least once every hour, to 
wash away the discharge as often as it accumulates. 
The lotion should be gently injected over the surface of 
the globe by a syringe or india-rubber bottle, so as to 
thoroughly wash away all purulent matter at each appli- 
cation. 

Srd. Cold is very grateful to the patient, and may be 
applied during the intervals between using the lotion, by 
placing a fold of lint wet with iced water over the eyelids 
and changing it as often as it becomes hot or dry. The 
patient may also be allowed to wash away the discharge 
with a piece of linen dipped in the iced water as fast as it 
exudes from between the lids. 

By a steady perseverance in this line of treatment the 
best change of saving the eye is afforded to the patient ; 
but the disease is frequently of so virulent a character 
that in spite of all remedies and the most judicious 
management, the cornea sloughs, and the eye for all use- 
ful purposes is irretrievably lost. 

There is a form of gonorrhoeal ophthalmia consequent 
on the urethral discharge, but which is not produced by 
imomlation. The two eyes are affected simultaneously 
within a few days or a week after the appearance of the 
gonorrhoea. It closely resembles a very severe attack of 
catarrhal ophthalmia. I have had one gentleman under 
my care who has had three attacks of this form of inflam- 
mation of the eyes, coming on each time shortly after he 
had contracted a fresh gonorrhoea. The purulent dis- 
charge from the eyes was at one time so copious that I 
thought it must have been caused by inoculation, but its 
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reappearance in both eyes with each recurrence of the 
nretnral discharge has now convinced me that it was due 
to other causes. I should add that this patient with each 
attack of gonorrhoea suffered severely irom gonorrhoea! 
rheumatism. It is possible that this form of ophthalmia 
may be due to the same absorption of the poison as that 
which induced the rheumatism, and that the discharge 
from the eyes is an attempt to eliminate the poison 
through the mucous surfaces of the globe and lids. 
Another explanation is, that in some people there exists 
a peculiar sympathy between the mucous membranes of 
one part of the body with those of another ; thus it is not 
uncommon to find in common catarrh the whole mucous 
lining of the body more or less affected at one time, and 
in one gentleman with whom I am acquainted a severe 
catarrhal attack is frequently accompanied by a discharge 
from the urethra. 

Treatment. — The same as for the gonorrhoeal ophthalmia 
caused by inoculation, but as the symptoms are less 
severe, so the strength of the remedial applications to the 
eye may be reduced. Eepeated doses of balsam copaiba 
will sometimes have a beneficial effect, and check mate- 
rially the purulent secretion. A good nutritious diet, 
with a moderate allowance of stimmants, should be pre- 
scribed. 

Diphtheritic Ophthalmia is a disease which is almost 
unknown in England. It was first described by the late 
V. Graefe,* who witnessed several epidemics of this pecu- 
liar affection. 

Symptoms. — The disease usually commences suddenly 
in the ujjper eyelids, which become red, swollen, and rigid 
from fibrinous effusion into the subcutaneous tissues. The 
conjunctiva of the lid is found on eversion to be smooth, 
dry, and pale from constriction of the palpebral vessels. 
The lower lid then becomes similarly affected, and the 
conjunctiva of the globe chemosed, not, as in catarrhal 
ophthalmia, from serous effusion, but from exudation of 
fibrine. As the disease advances, the swelling and red- 
ness of the lids increase ; there is great pain and heat, 
and a thin discharge with flocculi of fymph oozes from the 
eye. This after a few days becomes purulent, and the 
rigidity of the lids begins to subside. During the pro- 



♦ Archiv f. Ophthal., p. 168. 1S54-5. 
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gress of the disease, fibrinous exudations will occasionally 
take place on the conjuDctival surfaces of the lids and 
globe, either as small isolated grey patches, or else as a 
continuous membrane, which may oe peeled off. The 
cornea is specially apt to suffer in this disease. It first 
becomes hazy, portions of its epithelium are then detached, 
and an ulcer is formed, which may lead to perforation and 
prolapse of the iris : or parts of the cornea may slough. 
buring the process qi repair, which afterwards follows, 
the fibrinous exudations on the lining membrane of the 
lids are thrown off, and the conjunctiva appears almost 
bared of its epithelium. Cicatrization and contraction 
now set in, and not unfrequently cause some inversion or 
eversion of the lid. 

Treatment — At the commencement of the disease, Yon 
Graefe recommended a strictly antiphlogistic treatment, 
and if the health of the patient permitted it, he placed 
him quickly under the influence of mercury. As local 
applicaiiotiSi he relied chieflv upon iced compresses to the 
eye and leeches to the temple, the latter being frequently 
used in large numbers. 

In the second stage, when there is a purulent discharge, 
he advised the conjunctival surfaces of the lids to be 
touched with the solid mitigated nitrate of silver (F. 5, 
No. 2) ; or if preferred, they may be painted with a solu- 
tion of the strength of gr. 10 — gr. 20 ad aquae 5I. 

After the nitrate of silver has been applied, either by 
stick or in solution, thirty or forty seconds should be 
allowed to elapse, and then a stream of cold water, or 
weak salt and water, gr. 5 ad aquse 5I, should be directed 
over the parts, to wash away or neutralize any surplus of 
the drug which may remain, and prevent its affectmg in- 
juriously the cornea. When the lids cannot be everted, 
either on account of the swelling or pain, a solution of the 
nitrate of silver, gr. 1 — gr. 6 ad aquae 5 1» may be dropped 
twice daily into the eyes ; or they may be washed out 
with an astringent lotion (F. 41, 43) thrown beneath the 
lids by means of a syringe. 

GrBANULAB LiDS — Gram,ular Ophthalmia; Trachoma; 
OranuUUions, — These terms have been applied to a rough 
and granular state of the lids, which induces a chronic 
muco-purulent discharge from the conjunctiva, and 
pannus of the cornea. Granulations are usually the 
result of purulent or contagious ophthalmia, or of some 
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lon^-continued conjunctival inflammation. There is, 
however, one form of granular lids produced by veaicula/r 
granulations, which may originate mthout any previous 
severe or prolonged affection of the conjunctiva. 

Granulations may be divided into two classes — ^the true 
and the vesicular. 

The true grcmulations are those which arise from puru- 
lent ophthalmia, or from any chronic irritation of the 
conjunctiva. The inner surfaces of the lids lose their 
bright polish and smoothness, and become rough from the 
growth of numerous small vascular projections. These 
granulations are partly produced by an hypertrophy of 
the papillsB of the lids, but partly also by an inflammatory 
exudation into the connective tissue of the conjunctiva, 
to which is principally due the subsequent cicatricial 
changes. During the early stages the granulations are 
red, highly vascidar, and bleed easily on being pressed or 
rubbed with the finger. The mere efibrt of everting the 
lids, which are usu^y somewhat thickened, is suflacient 
to make them bleed. In the later stages the granulations 
become paler and fewer in number, and the conjunctiva 
between them grows anaemic and shrunken, with a bright 
tendinous lustre like cicatricial tissue. At the commence- 
ment of the disease there is fulness and hyperssmia of the 
palpebral conjunctiva, whilst at its termination there is 
anaemia and consolidation. The appearances of the gra- 
nulations vary considerably ; according to the severity of 
the inflammation which produced them, the stage at 
which they have arrived, and the treatment to which they 
have been subjected. In some cases the palpebral con- 
junctiva is covered with small red villous-looJang granu- 
lations of a nearly uniform' size ; in others, with red gra- 
nulations varying in size and shape'; whilst frequently 
the granulations are pale, flabby, and scattered, with the 
spaces between them apparently occupied by cicatricial 
tissue. 

Vesicular Granulations. — These appear as small round 
whitish bodies scattered on the conjunctiva of both the 
upper and lower eyelids, slightly projecting from the 
surface, and usually in the greatest numbers about the 
oculo-palpebral fold of the upper lid. They have been 
likened to boiled sago-^ains, or to frog's spawn, or to 
the vesicles of an herpetic eruption. They look as if they 
contained a little semi-transparent fluid, but they ar^^ 
solid growths, and so firmly implanted tlQL«.\i\\» S& ^^t^ 
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difficult to remove ttem, as when punctured they will 
not easily shell out from the subconjunctival tissue in 
which they are embedded. They are met with both in 
children and adults, but they are most liable to occur 
amongst masses of people who live in a crowded atmo- 
sphere, with neglect of all sanitary arrangements. Hence 
it is that they are so frequently seen amongst the 
children in workhouses, the poor Irish in large towns, 
and amongst soldiers in barracks. Vesicular granulations 
are contagious, and due to malarious influences, and from 
the constant irritation they keep up are very apt to lead 
to the formation of the true conjunctival granulations. 
They may exist for some time without giving any greater 
annoyance than a slight sense of pricking, and a little 
stickiness about the lids in the morning. In most cases, 
however, there is lachrymation, with a constant feehng of 
grittiness of the eye, and a slight muco-purulent dis- 
charge, and if the disease is advanced, a nebulous and 
vascular condition of that portion of the cornea which is 
subjected to the friction of the upper lid over it. The 
severity of the S3rmptoms varies, but they are always in- 
creased by exposure to glare or to cold winds. 

Symptoms of Granulations. — A feeling of constant 
grittiness and a sense of heat in the eye, with some pho- 
tophobia, and a muco-purulent discharge sufficient to 
cause the lids to gum together in the morning. There is 
redness of the caruncle and tarsal margins, and in 
advanced cases the upper lid droops as if it hung heavily 
over the eye. As the disease progresses the cornea 
suffers from the constant friction of the roughened palpe- 
bral conjunctiva. It becomes vascular and nebulous ; 
its surface grows uneven, and at points frequently ulce- 
rates. This vascular condition of the cornea dependent 
on granulations has been termed** trachomatous pannus" 
to (Estinguish it from that pannus which is the result of 
corneitis induced from other causes. In some cases the 
pannus is confined to the upper half of the cornea, the 
part which is under the cover, and consequently subjected 
to the friction of the upper lid ; but in granulations of 
long standing, the whole surface of the cornea becomes 
vascular, every portion of it being pervaded with blood- 
vessels. All these symptoms are greatly increased if the 
eyes are overworked, or exposed to cold winds or bright 
lights. Occasionally the eyes will become acutely in- 
flamedj constituting the condition described as Acute 
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Granular Ophthalmia ; the lids are then rtd, swollen, and 
spasmodically closed, from the excessive photophobia, 
and any attempt to open them is followed by a gush of 
hot tears, with some muco-purulent discharge. Under 
treatment these acute symptoms will gradually subside, 
and the eyes will again relapse into their previous state 
of chronio irritability. 

Prognosis, — Judicious management coupled with the 
reparative power of time, will generally succeed in oblite- 
rating the granulations and restoring a smooth surface to 
the palpebral conjunctiva. If the disease has been slight, 
or of only short duration, there is good reason to hope 
that the eye will so recover from the irritation to which 
it has been subjected, that it will regain the greater part, 
if not the whole, of the sight it had lost. If, however, 
the granulations have been severe and long- continued, 
they will probably have produced mischief which neither 
time nor remedies will ever completely eradicate. The 
conjunctiva will frequently become changed, both in ap- 
pearance and structure. Although its surface may have 
grown smooth, yet it will be more contracted and dense 
than formerly, and have acquired in different parts a 
whitish glistening aspect, closely resembling cicatricial 
tissue. This contraction of the palpebral conjunctiva is 
the most frequent cauue of entropion and distichiasis. 
(See articles on each of these subjects.) 

The cornea, from the constant friction of the roughened 
lids against it, will often become so uneven, vascular, and 
cloudy, that jfor all useful purposes the eye will be prac- 
tically blind. 

TreaMnent. — The object to be accomplished is to restore 
a jiDOoth surface to the lining membrane of the lids by 
the obliteration of the granulations ; but in endeavouring 
to gain this end, care must be taken to avoid the use of 
all strong remedies, which will destroy the conjunctiva 
and produce deep cicatrices. The treatment from which 
I have found the greatest benefit has been the applica- 
tion to the palpebral conjunctiva of a strong solution of 
the nitrate of silver , varying in strength, according to the 
severity of the case, from gr. 5 — gr. 20 ad aquas Jl- 
This should be applied in the following manner : — The 
patient is to be seated in a chair, and the surgeon, stand- 
ing behind him, with a probe everts the upper lid so as 
foUy to expose the palpeoral conjunctiva, over the awxWfe 
of which he paints with a earners liair \)T\x«^^i \^CL^ ^c\\>^vysi. 

C 
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of the nitrate of silver, taking care to apply it thoroughly 
to the reflection of conjunctiva which forms the ocnlo- 

galpebral fold. After waiting for about half a minute, 
e then, with a syringe, gently squirts over the granular 
surface a stream of cold water, or, what is better, a solu- 
tion of common salt of about the strength of gr. 5 ad 
a^usB J 1, to wash away and neutralize all the surplus 
nitrate of silver, so as to prevent it irritating the eye, or 
blackening the ocular conjunctiva — a misfortune I have 
seen occur when strong solutions of the caustic have been 
frequently used without taking these precautions. This 
application should be repeated every second or third day, 
and in the intervals the patient should frequently batne 
the eyea with cold water, and every night and morning 
drop into them a little of a weak solution of the chloride 
of zinc (F. 20), or some other mild astringent. The 
nitrate of silver may be also conveniently appUed to the 
granulations by using the diluted nitrate of silver points 
(F.6). . . 

Sulphate of Copper, or a combmation of this salt with 
alum, ** lapis divinus," or " green stone," as it is commonly 
called (F. 4), are excellent astringents in granular lids. 
Every second or third day the lid should be everted, and 
having first dried the surface with a piece of linen, the 
^raniuations only should be freely touched with the sul- 
phate of copper or green stone, taking as much care as 
possible to prevent the caustic from affecting the con- 
junctiva. Between the applications a few drops of the 
ffuttsB cupri sulphatis (F. 22) should be dropped twice a 
day into the eye. 

Acetate of Lead is a useful remedy when there is ex- 
cessive roughness from the whole palpebral conjunctiva 
being covered with red granulations of varying sizes, but 
unattended by any acute inflammatory symptoms. The 
acetate of lead should be finely powdered and laid over 
the granulations, and after waiting one or two minutes, 
the surplus should be washed off with a stream of cold 
water. This application does good, first, by rendering the 
surface more Smooth by filling up the chinks between the 
granulations, ahcl afterwards by its astringent powers 
causing them to shrink. It may be repeated three or 
four times, at intervals of from three to six days. 

Liquor Pofassoe. — Mr. Dixon speaks very highly of the 
benefit to be derived from the local application of li^. 
potasssB to the granulations. He says: '*The fluid is 
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dabbed upon tbe everted lids, so as to be thorougbly 
brought into contact with the whole surface." And fur- 
ther on he remarks : " It may be applied at intervals of a 
few days ; and in some cases I have seen the granulations 
removed, and much of the original clearness of the cornea 
restored, in the course of six weeks."* 

When there are severe inflammatory symptoms, as in 
" acute granular ophthalmia," it is best to postpone the 
use of astringents x^itil they have partially subsided. In 
such cases great relief is often derived from applying a 
slight compress and bandage (F. 2) over the closed hds, 
and only removing it for the purpose of bathing the eyes 
three or four times during the twenty-four hours with 
the lotio belladonnsB (F. 34), or the lotio belladonnsB cum 
alumine (F. 35). If, however, as sometimes happens, the 
compressing bandage should prove hot and uncomfortable, 
it should be given up, and in its place a fold of lint wet 
with the lotio belladonnaB cum alumine should be sus- 
pended over the eye by a piece of broad tape tied round 
the forehead. As soon as the swelling and redness of the 
lids have sufficiently abated to allow of their being everted 
without much pain, a weak solution of the nitrate of 
silver should be painted once daily over the palpebral 
conjunctiva, and in the intervals between the applications 
the belladonna lotion may be continued. Even in cases 
of granular lids where there are no severe inflammatory 
symptoms, but where the photophobia and lachrymation 
are excessive, I have often found benefit from the use of 
the compressing bandage, as by it the eye is kept com- 
pletely at rest, and the friction between the lids and the 
cornea is prevented. 

InocuUiUion with purulent matter for the cure of severe 

franular lids is a most successful mode of treatment, 
t requires, however, great caution in the selection of 
cases fitted for this procedure, and also in the choice of 
the pus with which to inoculate the eyes. The whole, or 
certainly two- thirds of the cornea should be so permeated 
with vessels as to render it semi-opaque, as the purulent 
ophthalmia established by the inoculatbn is very liable 
to induce sloughing in any portion of the cornea which 
is qoite transparent. The pus should be chosen from the 
eye of an infant suffering from purulent ophthalmia. Its 
strength may be determined, firstly by the colour, and 

* Dixon on Diseases of the Eye, tlnrd edWion,'^, f)^. 

C 2 
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secondly by the severity and duration of the inflamma- 
tion it has excited in the eye from which it is taken. The 
yellow pus is always more active than the whitish dis- 
charge seen in slight cases of purulent ophthalmia. The 
period of the disease at which the pus is taken influences 
materially the amount of inflammation and suppuration 
it is capable of setting up. Pus from the eye of an infant 
in the early and most acute stage of purulent ophthalmia 
will produce more serious effects than that taken from 
the same eye at a later period of the disease, after it has 
undergone some treatment and is on the decline, if one 
eye only is to be inoculated, the other should be protected 
from contagion by BuUer's eye-shield, page 10. Great 
care and cleanliness will be required during the whole of 
the treatment to prevent the other eye from becoming 
infected. 

To inoculate the eye, a single drop of pus should be 
taken with a small scoop or the end of the little finger 
from the eye of an infant with purulent ophthalmia, and 
placed on the conjunctiva of the lower lid. In from 
eight to twenty-four hours the first symptoms of puru- 
lent ophthalmia will begin to show themselves, and will 
rapidly increase until the disease has reached its height. 
Tne activity of the inflammation usually lasts from eight 
to ten days, but the discharge will not completely abate 
for six or eight weeks. As soon as the discharge becomes 
profuse, the patient should be allowed to wash the eyes 
with cold water every hour or even oftener if he desires 
it, and if there is much pain he may use iced water, and 
when lying down keep a fold of lint wetted with it over 
the eyelids. No astringent application should be given 
to check the discharge, but the disease must be allowed 
to run its course uninterruptedly. The danger to be 
apprehended is sloughing, or ulceration of a portion of 
the cornea. During the progress of the inflammation 
it is often very difficult to decide whether the cornea 
is still entire, as from its red and swollen villous ap- 
pearance it is difficult to even distinguish it from the 
surrounding vascular conjunctiva. The only test, then, ia 
to notice its curvature, and if this remains unchanged, 
and there is no depression in one part with a lump of 
swollen granulations in another, no anxiety need be 
felt. The patient should be allowed a liberal meat diet, 
with a fair amount of stimulants during the whole 
period of treatment^ if his appetite or strength fail. 
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qninine or bark (F. 67, 70) should be prescribed; and 
if from the pain his nights are disturbed, opiates may 
be given at bedtime. It should be remembered, that 
although inoculation will obliterate the granulations 
from the lids, and the vessels from the cornea, yet it 
will not efface previously existing nebulosities. Some 
operation is often afterwards required to alter the shape 
of the pupil, so as to bring it opposite that portion of 
the cornea which is most transparent. The results of 
my experience of inoculation in severe cases of granular 
lids have been most brilliant. I have seen patients 

Eractically blind for years, and condemned to the work- 
ouse, regain sufficient sight to resume their former 
occupations. 

Syndectomt — Peritomy. — This operation was first prac- 
tised by Dr. Fumari, of Paris, in 1862.* It consists 
in excising a band of conjunctiva and subconjunctival 
tissue of about one-eighth of an inch in width from 
around the cornea and close up to its margin. It may 
be performed in the following manner: — The patient 
being placed under chloroform, and the Hds widely 
separated with a spring speculum, a fold of conjunctiva 
is to be seized with a pair of finely-toothed forceps, and 
with a pair of blunt pointed curved scissors an incision is 
to be carried through that membrane around the cornea, 
and at about one-eighth of an inch distant from it. The 
band of conjunctiva surrounding the cornea is now to be 
dissected o£E, and all the siu)conjunctival tissue and 
vessels between it and the sclerotic carefully removed 
close up to the corneal margin. The operation being now 
completed, the lids are to be closed and covered with a 
wet compress and a bandage. 

Dr. Fumari recommends that after the excision of the 
band of conjunctiva and submucous tissue, the exposed 
surface should be freely touched with the nitrate of 
silver, but this is a most dangerous proceeding, and 
in the few cases in which it has been tried in this country 
has produced very prejudicial results. After three or 
four days, the wound will be found covered with lymph, 
and in a few weeks it will be perfectly closed, partly 
from contraction of the surrounding conjunctiva, but 
partly also by the formation of a smooth cicatrix tissue. 

♦ Gazette M^icale, No. 4^, B, &c,\fteft. 
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This operation is well suited for severe cases of pannas 
whicb continue after the granulations of the lids have 
been obliterated ; but my experience of it for the cure of 
granulations is that it is unsuccessful. I have on several 
occasions performed syndectomj as a preliminary to 
inoculation, and allowed the eye to recover from all effects 
of the operation before introducing the pus. The viru- 
lence of the purulent ophthalmia seemed to have been 
materially diminished by the removal of the portion of 
conjunctiva, and by the broad cicatrix which it had pro- 
duced around the cornea. For a detailed account of 
these cases, see '* Royal London Ophthalmic Hospital 
Reports," vol. iv. page 182. 

Xerofhthaxmia — Xerosis — Cuticular Conjunctiva — is 
an excessive dryness of the cornea and of the conjunctiva 
oovering the ^obe and lining the lids. In a case of 
confirmed xerosis there is usually some symblepharon or 
partial union of the lids to the globe, or else there are 
membranous frena passing between the lids and the 
globe ; the eyelids are contracted and will not close over 
the eye, and the tarsal edges of the lids are more or less 
inveited with some of the lashes brushing against the 
eye. The conjunctiva of the globe has a dusky, dry, 
cicatricial aspect, and the cornea is dull and caticular. 
^he dry and contracted conjunctiva passes abruptly from 
the inner surfaces of the lids on to the ^lobe so that the 
sulci which ought to exist between the hds and globe are 
destroyed. The puncta are usually closed and sometimes 
obliterated. The eye is almost useless to the patient and 
a source of much trouble from recurrences of inflamma- 
tion. 

Causes, — The most frequent cause is prolonged con- 
junctivitis with a muco-purulent discharge from granular 
Ms, probably also assisted by the application of too 
strong caustics to the lids, or the long-continued use of 
powerful astrin^^ents. The palpebral conjunctiva ^adu- 
ally becomes thickened and contracted and the lids in- 
verted, so that some of the cilia brush against the eye. 
With the contraction and thickening of the palpebral 
conjunctiva the lids lose their normal softness and cease 
to dose completely over the eye. The constant irrita- 
tion of the lashes, and the exposure due to the imperfect 
closure of the lids, lead to the formation of cuticular 
oonjonctiYa. Any cause which prevents the proper 



PTERYGIUM. 23 

closing of the lids over the eye may induce xerosis, and 
consequently we occasionally meet with this affection 
after injuries of the conjunctiva of the lids from es- 
charotics, lime, and strong acids. 

TreaiTnent, — There is no application to the eye which 
will really benefit it. Milk has been recommended, and a 
lotion of glycerine (F. 47) will sometimes afford temporary 
Venefit. The only way to obtain complete relief is to 
keep the lids closed and thus prevent the drying of the 
conjunctiva. This can only be accomplished in extreme 
xerosis by completely uniting the tarsal edges, but in less 
severe cases it will be sufficient to join the margins of the 
lids together at two points so as to leave a central chink 
througn which the patient can see. 

In a lad, set. eleven, with extreme xerosis, I closed the eye- 
lids of one eye by uniting their tarsal edges and left them 
closed for eleven months. I then divided the line of adhe- 
sion and reopened the lids, and I found that the cornea 
had become more clear, the conjunctiva moist, and the 
sight greatly improved.* Unfortunately the lids could 
not close over the eye and the xerosis soon recurred. Mr. 
Bnller has advanced a step further, and after having 
closed the lids by uniting their margins he trephined a 
hole with the. trephine (fig. 7, page 56) through about the 
centre of the Ime of junction between the lids, and 
succeeded in making a window through which the patient 
had considerably improved sight.t 

Pterygium is a peculiar morbid growth of the conjunc- 
tiva and subconjunctival tissue. It is of a triangular 
shape, with its base usually at the semilunar fold close to 
the inner canthus, and extending outwards it gradually 
tapers to a rounded end which is implanted on the sur- 
face of the cornea, generally reaching to a point opposite 
the inner margin of the pupil, and sometimes spreading 
half-way across it. I have never seen the pupil com- 
pletely occluded by the growth. A pterygium is more 
or less vascular, and one or two large conjunctival vessels 
mAj be frequently seen coursing alon^ it. In some cases 
it IS red, fleshy and prominent, whilst in others it is 

* The history of this patient is related as Case I. in Mr. 
Buller's paper on Xeropathalmia, Koyal London OphthalmiQ 
Hospital Keports, vol ix. p. 29 

t Ibid., p. 32. 
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pale and membranoTis, and so thin as to be almost 
translucent. 

A pterygium is almost invariably a single growth con- 
fined to the inuer half of the eye, although to this there 
are occasional exceptions, and cases have been reported 
where there have been two pterygia, one on each side of 
the cornea, and also where they have occurred in the 
n]3per and lower parts of the eye, in lines corresponding 
with the supeiior and inferior recti muscles. The disease 
may be limited to one eye, or both may be affected by it. 
I have seen many cases in which a pterygium existed in 
both eyes ; in all of them the growths were symmetrical. 
Patients about the middle age are most liable to ptery- 
gium, and especially those who have served long in tropi- 
cal climates. It is seldom seen in the young. The disease 
is of slow and almost imperceptible growth, and it is not 
until it has attained a considerable size that it causes any 
annoyance. When it extends partially over the pupil it 
interferes with vision. 

Treatment. — There are only two ways of efficiently 
dealing with a pterygium. It may be excised, or its apex 
may be transplanted from the cornea to a part of the 
conjunctiva, where even if it were to grow it would cause 
no impairment of vision. No local application to the eye 
will be of any benefit in eradicating the disease. 

1. Excision of the Pterygium. — The lids being separated 
by a spring speculum, the pterygium is to be seized from 
above downwards by a pair of forceps and drawn slightly 
from the eye. With a pair of fine scissors or a Beer's 
knife its attachment to the cornea is to be separated, and 
then with a few snips of the scissors the greater part of 
the pterygium, or the whole of it, if it be small, is re- 
moved. 

If the base of the growth be large, no attempt should 
be made to excise the whole of it, as the too free removal 
of the conjunctiva will cause a tight cicatrix, which will 
greatly impair the outward movements of the eye. After 
the pterygium has been removed, the cut edges of the 
conjunctiva should, if the gap is not too wide, be drawn 
together with one or two fine sutures. 

2. Transplantation of the Pfe^'ygium. — This operation 
was first suggested and practised by Desmarres. I have 
tried it myself on many occasions, and have been well 
satisfied with the results. The operation may be per- 
formed as follows :— The lids having been separated by 
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the spring speculum, the extremity of the pterygium is to 
be seized with a pair of forceps close to the cornea, and 
its union with iiat structure carefully parted by a few 
snips with a pair of fine scissors. One cut is then to be 
made with the scissors through the conjunctiva along the 
upper, and another along the lower border of the ptery- 
gium. At the point of the lower free cut edge of the 
conjunctiva, to which it is desired to plant the apex of the 
growth, a small nick is to be made with the scissors, and 
into this the cone of the pterygium is to be fixed by a 
single fine thread suture. 

The pterygium, now separated completely from the 
cornea and implanted into the conjunctiva, generally 
wastes, and becomes so shrunken that it ceases to draw 
attention to the eye. Such has been the result in the 
cases in which I have performed this operation. The 
great advantage which transplantation offers over exci- 
sion of the pterygium is, that as there is no removal of a 
portion of the conjunctiva, there is afterwards no dense 
cicatrix to cause a drawing in of the eye, or to limit its 
movements outwards. 

Pinguecula is a term applied to a small yellowish 
patch which is frequently seen on the eye near the margin 
of the cornea, and is apparently in the substance of the 
conjunctiva. In a specimen examined by Desmarres the 
growth was found to be composed exclusively of hyper- 
trophied conjunctival epithelium. It creates annoyance 
sometimes from its being a little conspicuous, but it is 
perfectly innocuous. If its presence worries the patient, it 
may be removed by seizing hold of it with forceps, and 
snipping it off with a pair of fine scissors. 

Dermoid Tumours generally spring from the margin of 
the cornea and the adjacent sclerotic. They are usually 
smooth light coloured growths, covered with conjunctiva 
and with a few hairs sprouting from their surface. They 
are congenital, and consist of elastic and connective tissue 
and fat. 

Treatment.— The only way to get rid of these tumours 
is by excision. Whilst operating care must be taken 
not to dissect deeply into the sclerotic and cornea, even 
though the origin of the tumour should a^^«Li«ii>iN?3 >ofe 
below their surfaces. 



26 INJURIES OF THE CONJUNCTIVA. 

Cysts of the Conjunctiva are generally the simple 
serous cysts. They usually appear as small round or oval 
translucent bodies and occasion inconvenience only by 
their size or their position. Their moat frequent site is in 
the fold of conjunctiva which is reflected from the lower 
lid on to the globe. Tliey are easily removed by first 
seizing them with a pair of finely-toolhed forceps, and 
then with a pair of scissors snipping through the portion 
of coujunctiva which holds them. 

Warts of the Conjunctiva usually grow from near the 
tarsal margins of the lids, but they may spriuir from 
other portions of the coniunctiva, and even cover a large 
portion of the globe. Tney may either be pedunculated 
or sessile. 

The proper treatment is excision. 

. INJURIES OF THE CONJUNCTIVA. 

EccHYMOSis OF THE CONJUNCTIVA — Subconjunctival 
ncBmorrhage^ina,j be caused by a blow on the eye, by 
coughing, or by any violent exertion. The effused blood 
at first appears as a bright red mark abruptly limited to 
a portion of the conjunctiva, but during the process of 
absorption the colour loses its intensity, and passes 
through a variety of shades which diffuse themselves 
over the front of the eye. 

Treatment — ^A few days' rest is generally all that is 
required. Cold applications are grateful, and may be 
used either bj allowing the patient to sponge his eyes 
three or four times a day with cold water, or by prescribing 
for him some cool evaporating lotion (F. 39, 44). 

Lacerations of the Conjunctiva covering the eye, but 
without any other injury to the eye or eyelids, are gene- 
rally occasioned either by the patient striking his eye 
agamst some sharp projecting object which catches the 
conjunctiva and tears it as the head is moved away : or 
else by some second person running a shutter, or a pole, 
or whatever he may be carrying, against the eye. The 
injury is usually followed by swelling of the lids and con- 
junctiva, often sufficient to render it difficult to make a 
thorough examination of the eye a few hours after the 
accident. 

Treatment. — ^The eye should be closed, some water 
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dressing should then be laid over tlie lids, and fastened 
in its place by one turn of a roller. It is very rarely 
necessary to apply any sutures to keep in situ the 
torn edges of the conjunctiva, as they usually fall to^ 
gether of their own accord ; and there is seldom after- 
wards any sufficient strain to draw them apart, or prevent 
union. An exceptional case might occur in which sutures 
would be called for; thus, if a flap of the conjunctiva 
was torn from the globe, so that it was reflected back on 
itself, one or two fine stitches would be required to hold 
it, after it had been restored to its proper position. 
When all the swelling of the lids and conjunctiva has 
completely subsided, if there is some muco-purulent dis- 
charge, two or three drops of a lotion of sulphate of zinc 
(F. 21) may be dropped mto the eye twice a day. 

For diseases and injuries of the Conjunctiva of the eye- 
lids, see section Diseases of Eyelids. 



CHAPTER n. 

DISEASES OP THE CORNEA AND SCLEROTIC. 

GoRNEiTis — Keratitis — Infla/mmation of the Cornea — is 
a disease of impaired nutrition most frecj^uently seen in 
children and young people. It is met with in the pale 
and half-starved, as well as in the over-fat and impro- 
perly fed child ; or it may be caused from some constitu- 
tional taint, such as struma or inherited syphilis. The 
two latter, however, present peculiarities wnich distin- 
guish them from the simple form of corneitis we are now 
considering. True or simple corneitis is a disease which 
extends itself over an uncertain period of time, runs a 
definite course, and with a strong tendency to get well if 
not thwarted by the injudicious use of drops and nos- 
trams, suggested by the zeal of the surgeon or the rest- 
lessness of the patient. Corneitis may be confined to the 
one eye, but both are generally afiected. It usually com- 
mences in one eye and steadily progresses until it has 
reached a certain stage, when the second eye becomes 
attacked, and passes through exactly the same series of 
symptoms. Both eyes are now afiected, but the one in 
which the disease began is in advance of the o\>YvQiY,^Tv\ 
is the one first to recover. The interval ^\n.c\L c^^.^^^^ 
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before the second eye is involved is very variable, in some 
cases it may only be a few^ weeks, in others as long as 
three or four months. The progress of the disease to- 
wards recovery is very slow ; it may vary according to 
the acuteness of the attack from six months to one and a 
half or two years, dating from the commencement of the 
attack in the first eye to the ultimate recovery of that in 
the second. With the knowledge of these facts, the prog- 
nosis of the surgeon ought to be guarded. 

Symptoms. — The disease usually commences with a 
pinkish redness of the ciliary region, shading off and be- 
coming lost in the general whiteness of the eye. This 
redness will . occasionally be at first confined to one or 
more vascular patches around the margin of the cornea, 
or there may be present from the very beginning a dis- 
tinct pinkish tinge of the whole ciliary zone. The eye is 
irritable and shirks the light. The cornea now begins to 
look hazy and the sight is dimmed. As the corneitis ad- 
vances, the haziness of the cornea, the vascularity of the 
eye, and the intolerance of light increase. The brilliancy 
of the cornea becomes so dulled that it looks like a win- 
dow-pane which has been breathed on, or like a piece of 
ground glass. One part of tbe cornea is frequently more 
deeply affected than another, and a patchy appearance is 
thus given to the cloudiness. There is generally consi- 
derable lachrymation, and oftentimes a good deal of pain 
in and around the eye, with a sense of grittiness of the 
lids. The disease having reached its height, the process 
of repair sets in. The vessels around the margin of the 
cornea shoot into the substance of the corneal tissue and 
give to the part of that structure which they invade a red 
velvety appearance. In very severe cases this condition 
of pannus will extend over tne greater part of the cornea. 
It is quite distinct in appearance from the vascular 
cornea, which is induced by the friction of granular lids. 
Gradually this excessive vascularity subsides, and as the 
blood-vessels disappear from sight, patches of cornea 
again become transparent, until at length the reparative 
process is completed. Such is the course of a simple un- 
complicated case of corneitis, whicb having run through 
the various stages of the disease has terminated favour- 
ably. The disease, however, nmy not progress so satis- 
factorily, and ulcers may form either at the margin or 
central portion of the cornea, which will considerably re- 
tard reoovery. (See Ulcebs of the Cobnea, p. 40.) 
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Results of Comeitis. — The eye may completely recover ; 
the cornea regain its trausparency, and the sight be re- 
stored. Generally, however, even in favourable cases, 
the acnteness of vision is diminished, either by a haziness 
so diffused and slight as not to be noticed by an ordinary 
observer, or else by a faint nebula which slightly invades 
the regioti of the cornea opposite the pupil. When the 
comeitis has induced ulceration or sloughing of the cor- 
neal tissue, there will always remain a more or less dense 
nebula or leucoma. 

Chkonic Interstitial Corneitis, or inflammation of 
the cornea dependent on hereditary syphilis, was first 
accurately described by Mr. Jonathan Hutchinson in his 
work on Syphilitic Diseases of the Eye and Ear, published 
in 1863. Patients suffering from this affection usually pre- 
sent marked signs of constitutional syphilis, or evidence 
can be obtained from the parents of their having had 
during infancy some specific symptoms. Mr. Hutchinson 
states, that in almost all cases the subjects of this disease 
" present a very peculiar physiognomy, of which a coarse 
flabby skin, pits and scars on the face and forehead, cica- 
trices of old fissures at the angles of the mouth, a sunken 
bridge to the nose, and a set of permanent teeth peculiar 
for their smallness, bad colour, and the vertically notched 
edges of the central upper incisors, are the most striking 
characters."* (Pig. 2.) He also notices the facts that this 

Fia. 2. 




(After Hutchinson.) 

disease is frequently accompanied or preceded by iritis, 
and followed by such changes in the choroid as are often 
seen in heredito-syphilitic patients. 

Symptoms. — The disease usually commences in one eye 
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with a diffuse haziness near the central part of the cor- 
nea, which when carefully examined is found to consist 
of dots of opacity in the substance of the eomeal tissue. 
These interstitial deposits increase in number and size, 
whilst some of them coalesce with others, gradually ren- 
dering the whole cornea opaque, with the exception of a 
circumferential band which commonly retains more or les^ 
of its transparency. The cornea loses its brilliancy, and 
ultimately assumes a dull ground-glass appearance, but 
the cloudmess is seldom uniform^patches of it being of 
deeper density than the rest. There is intolerance of 
light, varying in intensity, but generally not very severe ; 
there is supra-orbital pain, and redness of the cifiary zone 
of vessels around the cornea. After a time the opacity of 
the conea begins to clear, and gradually its transparency 
and polish are either partially or entirely restored. It is, 
however, very rare that the recovery is complete ; patches 
of nebulosity remain which impair vision in accordance 
with their situation and density. The second eye usually 
becomes affected from one to three months after the first 
one, and runs through a similar course. 

In this disease ulcers of the cornea seldom occur. The 
duration of an attack of chronic interstitial comeitis, 
from its commencement in one eve to its termination in 
the other, is generally from twelve to dghteen months. 
The time will, however, necessarily vary with the extent 
and severity of the disease.. 

Strumous Corneitis resembles in its general charac- 
ters the simple comeitis already described. The patients 
are usually children or young persons, who exhibit all 
the characteristics of struma. Tnere is great photophobia 
and lachrymation ; and a peculiar tendency to ulceration, 
which may take place at one or more points on the sur- 
face of the cornea. The disease is very tedious, and gene- 
rally both eyes are affected, but like most forms of comeitis 
one eye is attacked some weeks in advance of the other. 

General Treatment of Cobneitis. — As this affection 
naturally extends over a long space of time, it is well to 
remember that the effects of remedies are slow, and that 
judicious treatment consists rather in guiding the disease 
to a favourable termination than in the endeavour to cut 
it short by the use of powerful agents, which generally 
exert a prejudicial influence. 
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Constitutional Treatment, — ^At the oommencement of 
the attack the bowels should be cleared out by a purga- 
tive (F. 138, 139, 143), and if the attack is acnte and the 
dread of light is severe, a saline mixture (F. 120), or one 
containing small doses of tartarated antimony (F. 121) 
may be prescribed ; but these must in a few days give 
way to tonics of the mineral acids with cinchona (F. 123), 
or to some of the preparations of iron, quinine, or both 
combine^* During the continuance of the attack the 
Btate of the health should be carefully attended to, and 
medicines should be prescribed or omitted as the case 
may seem to demand. Where there is great iatolerance 
of Hght and lachrymation, or where the patient is restless 
and sleeps badly at night, opiates are of great service, 
taking care that during their administration the bowels 
act regularly. Small doses of tinct. opii, or tinct. bella- 
donnse (F. 125) may be given with the bark mixture every 
four hours during the day ; or a larger dose of the opiate 
may be ordered every night. In children of two or three 
years of age, a powder of pulv. ipecac, comp. cum potass, 
nitrat. (F. 135) at bedtime is often very useiul in allaying 
the excessive irritability and restlessness which are so fre- 
quently seen in comeitis. 

In all cases of inflammation of the cornea, or indeed of 
any of the tissues of the eye in which there is a dread of 
light, the eyes ought to be protected from painful exposure 
to glare. In the house this is best effected by drawing 
down the blinds, or partially closing the shutters, and by 
shading both eyes with a broad Hght shade ; but out of 
doors dark coloured glasses should be used. The neutral- 
tint glasses are far more efficient in affording relief from 
glare than those oi a cobalt-blue colour — they may be 
obtained of any shade. In making a selection, those 
neutral tints should be chosen which do not contain much 
yellow. The cobalt-blue glasses, from being less unsightly, 
are generally preferred by the patient, and in the slight 
cases of photophobia answer their purpose exceedingly 
well. The best form of spectacles are those with large 
curved glasses : they sufficiently protect the eye from light 
and wind, whilst they do not msJse it hot. 

The popular system of tying up the eye with a hand- 
kerchief to exclude it from light is essentially wrong, and 
should not be allowed. 

In the chronic interstitial Comeitis, Mr. Hutchinson 
recommends " the cautious use of mercuxieAft ^il<^\q^^^^> 
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at the same time supporting the system by tonics and a 
liberal diet." He advises a little of the mild mercurial 
ointment to be rubbed in behind the ear, or beneath the 
axilla every night, but a stHct watch should be kept to 
prevent the patient from becoming salivated. Inter- 
nally, the syrup of the iodide of iron (F. 127), or the mist, 
potassii iodidi cum ferro (F. 128) may be ordered : but 
should these medicines disagree, or the patient be 
very feeble, tonics of iron, quinine, or bark may be 
substituted. 

In strumous children, cod-liver oil and the syrup of the 
iodide of iron in small doses do much good. Where there 
is a tendency to rickets, the phosphates and hypophos- 
phites of iron and lime, either singly or combined (F. 130, 
131), are often of service. But the greatest benefit will 
be derived from bracing country or sea-side air, strict 
cleanliness, and a well-regulated nutritious diet, in which 
pure milk and new-laid eggs form a part. 

Local Applications. — In corneitis, sedatives to the eye 
give great relief, and of these belladonna is the most 
efficacious. When there is great irritability a warm 
fomentation of belladonna (F. 8) may be applied to the 
closed lids by means of a cupped sponge ; or, if cold is 
more agreeable to the patient, the eye may be frequently 
splashed with cold water, or a fold of lint wet with the 
belladonna lotion (F. 34) may be tied over the lids, and 
moistened as often as it becomes dry. A few drops of a 
solution of atropiae sulph. gr. 2 ad aquae Jl may be 
dropped two or three times a day into the eye when the 
dread of light is very severe. Thus frequently applied, 
it acts as a direct sedative to the ciliary nerves, and also 
paralyses the accommodative power, and places the eye in 
a state of rest. It is, however, very difficult to use atropine 
drops in young children, as the struggling which ensues 
whenever the attempt is made to put them into the eye 
often does more harm than the remedy is likely to do 
good. In such cases the compound belladonna ointment 
(F. 110) rubbed in over the brow night and morning, or 
the belladonna liniment smeared over the brow, will pro- 
bably act beneficially. Stimulating applications to the 
eye almost invariably do harm : they are very painful and 
increase the irritation. 

Counter-irritcUion is often of great benefit. The brow 
and integument of the upper eyelid may be painted with 
the tinct. iodi, taking care not to paint it too thickly oq 
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tlie upper lid. A stiek of nitrate of silver moistened with 
water, drawn twice or three times across the skin of the 
npper lid, is a good counter-irritant, and sometimes does 
much good in relieriag excessive photophobia ; it must 
be applied very cantionsly, as when it is laid on too 
thiclay, it will blister, or even produce a slough of the 
skin, and in addition it is very painful. If the applica- 
tion of the iodine or the nitrate of silver affords rehef, it 
may be repeated at intervals of a few days or a week. 

DiFPUSB' Suppurative Corneitis is generally the result 
of an injury such as a contused or lacerated wound of the 
cornea, but it mav also come on from constitutional 
causes. It may follow any operation on the eye in which 
the cornea is mvolved; and it is one of the most fatal 
terminations of the operations for cataract. The state of 
health of the patient at the time of the injury determines 
very much the form of the inflammation which may arise 
from it. A simple incised wound or an abrasion of the 
cornea, from which a strong healthy person would pro- 
bably recover without an untoward symptom in a few 
days, may be sufficient to induce in an unhealthy patient 
a diffuse suppurative corneitis which will destroy the eye. 

Symptoms, — The cornea grows dull and steamy ; pus is 
effused between its lamellsd, at first only in a small quan- 
tity at one spot, but it soon increases and diffuses itself 
throughout the corneal structure. In severe cases I have 
seen the whole tissue of the cornea pervaded with pus, 
but in the sHghter ones it is generally confined to one 
part. 

The ejre is hot and painful; there is great congestion of 
the conjunctival and sclerotic vessels ; dread of light, and 
lachrymation. The deeper parts of the eye participate in 
the inflammation, the iris loses its mobihty, the aqueous 
becomes serous, and pus is effused into the anterior 
chsjnber (hypopion). 

The pus between the layers of the cornea now makes an 
exit for itself, and this it does by progressive ulceration 
either anteriorly towards the surface, or posteriorly into 
the anterior chamber. In the majority of cases the cor- 
neal abscess bursts anteriorly, and a sloughing looking 
nicer is left. 

Results of Suppv/rative Corneitis, — If the whole cornea 
has been involved in a diffuse suppurative inflammaiioiiL^ 
and pus has been effused throughout the -wliioVe ox ^^^d^Ax 
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part of the corneal tissue, complete loss of the eye must 
follow. If, however, the abscess of the cornea has been 
limited in extent, the eye may recover, but a leucoma will 
remain, which will impair the sight in proportion to its 
size, density, and position with respect to the pupiL 

It will be well to explain here the meanings of the terms 
hypopion, onyx, and abscess of the cornea, as conside- 
rable confusion prevails amongst students as to their 
right application. 

Hypopion is an effusion of pus into the anterior chamber. 

Onyx is often indefinitely used to signify a collection of 
pus oetween the lamellae of the cornea ; but it is only 
applicable to those small effusions at the lower part of the 
cornea, from the fancied resemblance of which to the pos- 
terior end of the finger-nail it has derived its name. 

Abscess of the cornea and onyx are by many regarded 
as synonymous terms ; but as the word ** onyx" indicates 
the appearance and locality of the disease rauier than the 
disease itself, the term " abscess" should be considered as 
applicable to those larger effusions of pus between the 
corneal lamellsB into which onyx occasionally passes ; or 
to the diffused purulent infiltrations which are the resxdt 
of diffuse suppurative comeitis. 

Treatment — Warm fomentations of belladonna (F. 8) 
or of poppy-heads to the eye; and in the intervals 
between usmg the fomentations, a fold of linen wet with 
the belladonna lotion (F. 34) may be laid over the closed 
lids. When there is pus between the corneal lameUse and 
with a tendency for the pus to extend, Samesch's opera- 
tion (p. 35) will be of the greatest service. 

In cases of onyx and hypopion when there is an i/nr 
creased tension of the globe the operation of iridectomy 
should be performed. It is oftentimes the only mode of 
treatment which affords a chance of recovery. When, how- 
ever, there is hypopion and no vncrease of tension iridec- 
tomy is likely to be prejudicial, as the indication for its 
performance is absent. Paracentesis of the cornea will 
also be of service when there is increased tension, but its 
effects are not so permanent or beneficial as iridectomy. 
The paracentesis may be repeated at intervals of one or 
two days if it gives relief. 

Constitutional treatment, — The patient should be sup- 
ported with a liberal diet and a fair allowance of wine or 
beer. Diffusible stimulants (F. 69) and tonics (F. 69, 70) 
are the most suitable medicines; and if there is much 
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pain or inability to sleep, opiates sbonld be given either 
in small doses dnring the day, or in one full dose at bed- 
time. Attention should be paid to the regular and 
healthy action of the bowels, and, if necessary, some mild 
purgative or alterative be prescribed. 

Paracentesis of the Cornea may be performed as fol- 
lows. A broad needle is made to punctnre the cornea 
towards its lower margin, the point being kept well 
forwards towards the cornea to avoid wounding the lens, 
when, by suddenly turning the flat of the blade on to its 
edge so as to render patulous the opening it has made, 
the aqueous is allowed to run off. As soon as the iris 
closely approaches the cornea, which it will do when the 
aqueous has nearly escaped, the blade of the needle 
should be again turned on the flat, and quickly withdrawn 
from the eye. 

Sdmesch's operation consists in making an incision 
with a Graefe's knife through the centre of the ulcer of 
the cornea, or the spot which is infiltrated with pus, and 
sufficiently deep to open the anterior chamber throughout 
the length of the cut. The incision should include a 
minute portion of healthy cornea on each side of the 
ulcer. The lids should be then closed with a compress 
and bandage, and gutt. atropise (F. 14) dropped twice 
daily into the eye. Before commencing the operation 
the pupil should be dilated with atropine. In the after- 
treatment the eye should be examined daily, and the 
incision kept open either by gently passing a fine probe 
or the point of a Graefe's knife between its edges, or by 
pressing the upper or lower eyelid upon one of the margins 
of the wound so as to cause it to gape. This treatment 
should be continued until healthy reparative action com- 
mences* 

Marginal Cornbitis. — This name is well applied to a 
low form of inflammation which commences at the ex- 
treme border of the cornea, and creeps on slowly, slightly 
invading the corneal tissue for a short distance, but 
seldom if ever involving the whole of its structure. 

Symptoms, — It commences with slight dread of light, 
lachrymation, and grittiness of the eye, which increase in 
intensity as the disease advances. On examining the eye 
there will be found at one spot close upon the cornea a 
vascular patch, and the corneal edge which cott^%^^^^ 
to it looks swollen and softened. TniB con^^ivotv tkx^^ Va- 

D 2 
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Yolve a third or even more of the margin of the cornea, 
bat it seldom inclndes the whole of its circumference. 
In a few days a small diffused haze will be noticed near 
the margin of the cornea, and this will CTadually extend, 
sometimes so as to include the part which is opposite the 
pupil, but it rarely invades the whole cornea. Occasion- 
ally this form of comeitis is accompanied with one or 
more small marginal herpetic ulcers, so as closely to 
resemble the phlyctenular ophthalmia. The disease is 
tedious ; it may be acute at tne onset, but in its duration 
and recovery it is generally chronic. It is also very re- 
current. The patients who are most liable to marginal 
comeitis are those who are in a low state of health. It 
is consequently met with amongst the anxious and over- 
worked, and m mothers who are enfeebled from over- 
lactation ; or it may be brought on by any exhausting 
disease, such as leucorrhcea or menorrhagia. 

Treatment. — The eye should be shaded from strong 
lights, and rested as far as practicable by the avoidance 
of reading, writing, and all kinds of close work. If there 
is much dread of light, gutt. atropi89 (F. 13) may be 
uied once or twice daily ; or the eye may be bathed fre- 
quently with a lotion of atropine (F. 33), or of belladonna 
(F. 34). If the marginal corneitis is apparently dependent 
on overwork, or close confinement to business, change of 
air and recreation are the most powerful curative agents. 
The medicines which do the most good are tonics of bark 
or iron, combined with the mineiul acids, or with small 
doses of liq. strychniae, or tinct. nucis xomicse (F. 65, 66, 
67, 75, 77). 

Phltctbnulae Ophthalmia — Scrofulous Ophthalmia — 
is most frequent in young children from two years old 
and upwards, but it is seldom seen in patients after the 
age of puberty. It is characterized by intense intolerance 
01 light ; the photophobia is greater m this than in anj 
other disease of the eye. In severe cases the child is 
commonly seen with the lids tightly closed, and with a 
fist over each eye, or with his face buried in the dress of 
the nurse who is carrying him. Any attempt to look at 
the eyes is met by violent spasmodic contraction of the 
lids, and if after severe struggles the lids are parted, the 
globe is found to be so turned upwards that it is impos- 
sible even to see the cornea. The exposure of the eye to 
the slightest light often brings on a fit of rapid sneezing. 
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In sucli cases when it is desired to see the eye» the child 
should be given a few sniffs of chloroform, sufficient to 
dull his sensibility, withont patting him completely under 
its influence. An examination can then be made without 
any struggling, but in addition to this the chloroform 
ofben exerts by its sedative influence a very beneficial 
effect on the eye, and the child awakes from his sleep 
with a decided diminution of the photophobia. It will be 
often found that the severity of the symptoms is quite 
out of proportion to the apparent disease; frequently 
there is but little to be seen except one or more small 
phlyctenulsB close upon the margin of the cornea. These 
phlyctenulsB are, however, of au herpetic nature, and run 
a cbnrse somewhat similar to an llerpetic eraption on 
other parts of the body. At first they appear as small 
vesicles, the contents of which soon become turbid ; the 
vesicles then burst and form small superficial ulcers, 
which eventually heal without leaving any visible scars 
to show where they have been. The whole eye in some 
casea is much bloodshot, whilst in other instances when 
the lids are first opened the conjunctiva is found to be 
scarcely tinged, but it soon flushes up on exposure to the 
light. Occasionally a leash of red vessels may be seen 
running up to one or two of the phlyctenulsB. 

Scrofulous ophthalmia is more mquent amongst the 
poor than the noh ; the strumous child is the most liable 
to it, but the impure air of dirty confined lodgings, com- 
bined with an insufficiency of sunlight, improper diet, 
and want of care, will induce the disease in children who, 
under more favourable circumstances, would not suffer 
from it. This form of ophthalmia is frequently associated 
with eczema, impetigo, sores about the nose and lips, and 
with enlarged cervical glands, indeed with all those 
kindred complaints whi<m are so fre(juently' met with 
amongst the poor scrofulous children in a London hos- 
pitaL Scrofulous ophthalmia is tedious in its progress, 
and very recurrent. 

Trea^menl— During the early and acute stage of the 
disease, when the photophobia is very intense, the vinum 
antimoniale in doses of from min. 10 to min. 20 every 
four hours often exercises an almost specific effect in re- 
lieving the dread of light. If, however, it fails to do de- 
cided good in three or four days, it should be discon- 
tinued. Sedatives will sometimes prove of great service^ 
and small doses of tinct. hyoscyami, buoooa QOimit ^msiw. 
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beUadonnsB, tinct. opii, or sol. morphise muriat., may be 
given singly at short intervals during the day ; or they 
may be combined with bark, or with the mineral acids, or 
with any other medicine which the state of the patient 
may suggest. Where there is much debility with languor, 
ana restlessness at night, mist. cinchonsB (F. 123, 124) 
may be prescribed during the day, and pnlv. ipecac, comp. 
cum potass, nitrate (F. 135) in doses of gr. 3 or gr. 4, ac* 
cording to the age of the patient, at bedtime. 

The preparations of iron are very valuable in scrofulous 
ophthalmia, but they should not be continued for too 
long, or be ordered with a hot skin and furred tongue. 
In decidedly scrofulous children, the syrup, ferri iodid* 
or the syrup, ferri hypophosphit. in doses min. 15 to min, 
20, twice a day in water, are of much benefit. Where 
there is simply anaemia, the ferrum redactum gr. i to gr. 
1, or the ferri carb. saccharat., in doses of from gr. 2 to 
gr. 5, are the best. Cod-liver oil may be often advanta- 
geously prescribed with the iron; it is especially ser* 
viceable where there are evidences of failing nutrition. 

When there is much eczema of the eyelids, with dis- 
charge from the nose, and swelling of the lips, small doses 
of the liquor arsenicalis (F. 132) will frequently afford 
great relief when all other remedies have failed. 

The regular and healthy action of the bowels should be 
strictly attended to, and purgatives ordered when neces- 
sary. If the child suffers from ascarides, means should be 
taken to rid him of them. This is best done by an in- 
jection of two or three ounces of infusion of quassia into 
the rectum; or, if this fails, an injection with a few 
minims of tinct. ferri perchlorid. to the ounce of water 
may be used. After tne injection, a powder of cal. cum 
scammon. (F. 142, 143) should be given. 

Local a/ppUcations may be considered under two head- 
ings : a. Sedatives to the eye. /3. Counter-irritants. 

a. Sedatives to the Eye, — Of these the most useful is 
the sulphate of atropia, a solution of which gr. 1 ad aqusa 
3 1 may be dropped mto the eye three or four times daily. 
Unfortunately the use of this remedy is very often im- 
practicable, from the resistance the child offers to every 
attempt to put the drops into the eye. When there is 
much struggling the drops ought to be discontinued. 
Much comfort is frequently obtained from bathing the 
eyes with the belladonna lotion (F. 34) and when the 
child is asleep applying a fold of linen wet with the lotion. 
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over the closed lids ; or iced water may be used in a si- 
milar manner. The belladonna liniment of the British 
Pharmacopoeia rubbed into the brow will occasionally 
afford ease; or the unguent, belladonnae comp. (F. 110) 
may be applied over the brow and temple, and allowed to 
remain on during the day. When there is eczema of the 
Hds, the best application is the lotio boracis, or the lotio 
boracis cum soda (F. 51, 53). 

)3. Counter-irritants. — 1. A stick of nitrate of silver 
moistened with water may be drawn once or twice across 
the skin of the upper lid. It is a painful appHcation, 
but it frequently gives marked relief. 

2. The tinct. iodi may be painted over the brow and 
upper eyelid, taking care that none of it runs between 
the lids into the eye. Over the interment of the lid it 
must be painted lightly, as it soon bhsters. 

3. Small blisters, the size of a sixpence or a shilling, 
may be applied to the temple. If the emplast. cantharidis 
be used, the blisters should be removed at the expiration 
of four hours. For children, the best and least painful 
blister is Brown's cantharidine or blistering tissue. 

Gobneo-Ihitis is an inflammation of the cornea and 
iris. The disease usually commences in the cornea and 
afterwards extends to the iris. It mostly occurs in 
patients enfeebled by disease or excessive work, and in 
those who have previously suffered from syphilis. 

Symptoms. — Haziness of the cornea, cihary redness, a 
sluggisn and irregular pupil, pain in the eye and around 
the orbit, and frequently great photophobia and lachry- 
mation. 

Treatment. — The pupil should be kept dilated with the 
guttae atropiae (F. 13), dropped twice daily into the eye ; 
or the lotio belladonnae (F. 34) may be frequently used. 
If there be much pain in the eye and around the brow, a 
little of the unguent, hydrarg. cum belladonna (F. 112) 
or the unguent, hydrarg. cum atropia (F. Ill) rubbed 
into the temple night and morning often affords relief. 
As the patient is generally in a low state of health, tonics 
of quinme and iron (F. 71, 72), or bark with the mineral 
acids (F. 67), should be prescribed. When, however, 
there is a distinct syphilitic history, the mist, potass, 
iodid. (F. 81), or the mist, potass, iodid. cum ferro (F. 82), 
should be given. It is seldom advisable to give mercurj 
internally in these cases. The disease is one oi \oyi ^cr^^x , 
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and all the benefit likely to be gained from mercury will 
be obtained by the mercurial inunction above mentioned 
into the temple. 

ULCBBS OF THE CORNEA. 

XJlcebs of the Cornea may be caused by severe in- 
flami^ation of the conjunctiv^a, or cornea, and may occur 
during the progress of the attack. They are thus fre- 
quently seen in purulent and gonorrhoeal ophthalmia, and 
m comeitis, especially in the strumous and diffuse sup- 
purative forms of the disease. There are, however, some 
special ulcers which seem to originate in the cornea, and 
not to be secondary to active innammation of either that 
structure, or of the conjunctiva. Ulcers of the cornea 
are always indicative of impaired health, and are conse- 
quently met with in the feeble, the overworked, the 
strumous, and the rheumatic patient. They are always 
accompanied with pain and grittiness of uie eye, pho- 
tophobia, and lachrymation. The cornea, except in the 
immediate vicinity of the ulcer, may retain its trans- 
parency, but the conjunctival surface of the globe is 
usually more or less reddened, and rapidly flushes on 
undue exposure of the eye to light. Ulcers of the cornea 
may be either acute or chronic, superficial or deep. 

Superficial Ulcers of the Cornea are most frequently 
met with in young people, and especially m delicate 
children. The disease may be confined to one eye, or botii 
may be affected, or they may be attacked sitemately. 
There is considerable photophobia and lachrymation, witii 
a sense of heat and grittiness in the eye. There are two 
forms of superficial ulcers of the cornea: the nebulous and 
the transparent ulcer. 

The superficial nebulous Ulcer may occur at any part 
of the cornea, either towards its periphery or its centre. 
Carefully examined, it appears as a small, irregular, ill- 
defined, greyish-looking ulcer. The edges of the ulcer 
are frequently slightly raised and of a (mrker grey tinge 
than the central portion, which will be found occasionaUy 
almost transparent. The ulcer having been formed, it 
may remain almost stationary for a short time, and then 
begin to heal. This is the course which such superficial 
ulcers usually run ; it is exceptional for them to penetrate 
deeply the coroeai tissue and to lead to perforation and 



ULCERS OF^THE CORNEA. 41 

prolapse of the iris. As tLe nicer advances towards re- 
covery it first assnmes a more opaque appearance, the 
central excavation then becomes filled in and its edges 
beveJled. Frequently one or more red vessels may be 
seen running to it from the margin of the cornea : these 
are vessels of repair, and ought when they have accom- 
plished their duty to become so reduced and contracted 
as to cease to be visible, or to interfere with the normal 
transparency of the cornea. Gradually the opacity of the 
healing ulcer is reduced, and day by day the parts slowly 
become clearer, until at length complete or partial trans- 
parency is restored. These ulcers of the cornea are gene- 
rally acute at their onset, but they wiU often drift into the 
chronic state. 

Superficial Transparent Ulcers of the Cornea, — The 
symptoms which accompany the formation and progress 
of these ulcers resemble those of the nebulous ulcer just 
described, and they occur amongst the same class of 
patients. There is the same photophobia and lachry- 
mation, with redness of the eye on exposure to light, 
the only characteristic difference being the appearance 
of the mcer. On gently raising the lids so as to examine 
the eye, the epithelium of the cornea seems as if it were 
abraded or scratched off at one or more points. The 
transparency and polish of the cornea at this stage of 
the disease is unimpaired, and each ulcer, if there be 
more than one, is seen as a glistening facet. The first 
indication of a healing action in these ulcers is shown by 
their losing their transparency and becoming grev and 
cloudy^ ; the cloudiness often extending beyond the 
margin of the ulcer. Their clear outline is soon lost, 
their slight excavation filled in, and the even surface 
of the cornea is restored. If the ulcer has not pene- 
trated below the epithelium, transparency is regamed^ 
but if it has extended into the true corneal structure, 
a nebula or semi-transparent leucoma will be afterwards 
left. 

TrecUment — Soothing applications to the eye, which 
may be used either hot or cold, in accordance with the 
feeungs of the patient. Fotus papaveris, lotio bella- 
donnas (F. 34) ; or if there be great irritability, the guttae 
atropiffi (F. 13) dropped into the eye three or four times 
daily. AU stimulating drops or lotions are injurious. 
In children, an alterative powder of hydrarg. cum cre^t^ 
cum rheo (F. 137, 188), giveh every BeiiOikiQL ot ^2om^ 
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night, is very beneficial. If the skin be hot and the 
tf>n^e furred, the mist, salin., or mist, antimonii tar- 
tarati (F. 120, 121), should be ordered; but as soon as the 
secretions have become healthy, bark, the mineral acids, 
preparations of iron, and cod-Hver oil, are the most suit- 
able remedies. 

Deep Ulcers op the Cornea. — The superficial ulcers 
described in the preceding paragraphs may become deep* 
and so be rightly included under this heading ; but this 
is not the course they nsually pursue. There are, how- 
ever, certain ulcers the tendency of which is to extensive 
destruction of corneal tissue, leading frequently to per* 
f oration and prolapse of the iris, and to these the term 
•* deep" is fitly applied. They may be seen in patients of 
all ages, and unless produced by injury, are usually depen- 
dent on some constitutional defect. Generally they proceed 
from want ; but occasionally from excess. 

Sloughing IJLCERa op the Cornea may be the result 
of a diffuse suppurative corneitis, induced either by injury 
or disease ; the pus between the lamellsB of the cornea 
having worked its way to the surface by progressive 
ulceration. They may also occur amongst the half-starved 
and overworked, as well as the drunken and dissipated. 
They must be then regarded as evidences of failing nutri- 
tion and want of nervous power. A sloughing ulcer of 
the cornea usually presents an irregularly excavated 
surface, with a whitish yellow sloughy appearance, and 
with its margins shelving and ill-defined. Around the 
ulcer the cornea is hazy. These ulcers often lead to com- 
plete destruction of the eye for all visual purposes ; but 
even when they yield to treatment and the eye recovers, 
it i§ always a more or less damaged organ. Sometimes 
they will perforate the cornea, and prolapse of the iris 
will follow ; or occasionally they will penetrate the 
true corneal tissue, but their further progress will be 
stopped by the posterior elastic lamina or Descemet's 
memorane. An aperture is then seen in the cornea, the 
bottom of which is closed by a transparent membrane 
(Descemet's), which projects slightly into the wound. In 
this condition I have seen the eye remain for many weeks; 
the corneal wound may then begin to granulate and heal, 
bat generally the posterior elastic lamina in the end 
way, uie iris prolapses, and cicatrization follows. 
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Daring tlie liealiiig process, the cornea in the immediate 
vicinity of the ulcer becomes more cloudy, red vessels 
are seen iavading its substance and running towards the 
ulcer, and in some cases in such numbers as to present a 
perfect pannus ; but these disappear from sight as soon 
as cicatrization is completed. The cornea in the locality 
of the nicer may resume its transparency ; but the new 
material which has replaced that lost by ulceration will 
be more or less opaque and leucomatous. 

Treatment (See Tb.e.«?ment op Diffuse Suppurativb 
CoRNEiTis). — ^There are, however, a few points to be spe- 
cially noticed. All stimulating applications to the ulcer 
as a rule do harm. The touchmg the ulcer with a stick 
of the diluted nitrate of silver, as recommended by some, 
is, I believe, in most cases positively prejudicial. When 
there is severe paiu in the eye. paracentesis of the cornea 
will often afford much relief. In a sloughiug ulcer of the 
cornea with increased intraocular tension, an iridectomy 
is of the greatest service. I have in my own practice seen 
the whole train of distressing symptoms immediately re- 
lieved by the operation ; the ulcer has taken on a healing 
action, and the eye has rapidly recovered. 

Crbscentic, or Chiselled IJLCEfis op the Cornea. — 
This is one of the worst and most intractable forms of 
ulceration to which the cornea can be subjected, but for- 
tunately it is one of the most rare. I have called these 
ulcers "crescentic" from their shape, and " chiselled" from 
their peculiar characteristic appearance, as if a portion of 
the epithelium and true corneal tissue had been cut away 
with a chisel, or scooped out with the thumb-nail from 
the mai^in of the cornea. They always occur at the ex- 
treme edge of the cornea, but they are strictly confined to 
that structure, and do not in the slightest degree encroach 
upon the sclerotic. In their progress they follow exactly 
the curve of the rim of the cornea, by which they are 
abruptly limited ; the circumferential edge of the ulcer 
being cut sharply and deeply. They spread rapidly and 
increase both in length and depth. There may be two or 
even three of these ulcers at different parts of the margin 
of the cornea, and, unless their progress be arrested^ 
they may spread and unite, and so insulate the central 
portion. At the commencement of the disease the ulcers 
are perfectly transparent ; it is during their healing stage 
that they grow neoulous. They frequently petioT«\» ^Sjlj^ 
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cornea, and cause extensiTe prolapse of the iris ; or, as in 
the sloaghing ulcers, the advance of the ulceration may 
be stopped b j the posterior elastic lamina of the cornea ; 
bat thi8 usually in the end gives way, and prolapse of the 
iris ensues. Daring the reparative process they become 
first cloudy, then of a greyisn white colour ; vessels shoot 
into them from their sclerotic border, and thej are ulti- 
mately jBHed in with a semi-opaque cicafcricial tissue. 
These crescentic ulcers are the source of great pain in the 
eye and around the orbit, accompanied with photophobia 
and lachrymation on the slightest exposure to light. 
They do not seem to be connected in any way with any 
constitutional taint, such as syphilis or struma. The 
patients whom I have seen affected b^ them, have always 
oeen in that state of health which is best described as 
" being thoroughly out of condition." 

Treatment, — These tdcers are so intractable, and so 
many means have been tried without success to check 
their progress, that it is difficult to say what is the wisest 
course to pursue. My own experience is, that in most oases 
it is best to leave the ulcers alone, and to apply either hot 
fomentations or cold lotions of belladonna (F. 8, 34) to the 
eye. If these do not give relief, the gutt. atropisa may 
be used two or three times daily, and a compress bandage 
(F. 2) be applied over the closed lids so as to keep the eye 
as much as possible at rest. All exposure to strong light 
should be strictly avoided, by obliging the patient to 
shade his eyes, and to keep the room in whicn he lives 
darkened. A liberal diet and tonics with diffusible 
stimuli should be ordered, and if there is pain or restless- 
ness opiates should be given either in smail doses at short 
intervals, or in one full dose at bedtime. In two cases I 
have seen a partial syndectomy performed by excising 
close up to the margin of the cornea a portion of the con- 
junctiva and subconjunctival tissue about ^ inch in width, 
and in a line exactly corresponding with the ulcer, but in 
both it failed to do any good. Mr. Bowman, however, 
relates one case in his private practice in which he per- 
formed this operation with most marked success. The 
ulcer, which had before resisted all treatment, at onoe 
took on a healing action, and soon cicatrized. 

Another mode of treatment is to touch the ulcers freely 
with the nitrate of silver, so as to destroy their surfaces 
with this escharotic on the same principle as a phage- 
dffinio sore is treated with nitric acid. A fine camS's 
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hair bmsli, moistened with water, should be drawn several 
times across a solid stick of nitrate of silver, and then 
applied to the whole surface of each ulcer, and this should 
be repeated every three or four days, until a healthy 
action is set up. At the same time opium should lie 
gpren to the patient in doses of from gr. J to gr. 1 every 
four or six hours, according to the severity of the symp- 
toms. I have seen this plan of treatment followed by 
great success. 

Chbonic Vascular Ulcer op the Cornea. — This name 
has been applied to what is generally rather a vascular 
nebula than an ulcer ; it is the remains of an ulcer which 
has become filled in, but in which the vessels originally 
destined for its repair have, from some cause, become 
stationary, and by their presence keep the eye in a state 
of constant irritation. 

Symptoms. — Continued irritability of the eye, with 
lachrymation and dread of light, varying in intensity but 
never entirely absent. The history is generally that of 
am ulcer of the cornea which had recovered up to a certain 
period, from which date the e^e had ceased to mend, and 
nad since been more or less irritable. On examination a 
small nebula will be seen on the cornea at a short distance 
from its margin, with one or more vessels, sometimes a 
regular bundle of them, running up to it from the sclerotic 
adjoining the corneal edge. It frequently happens that 
the patient has been under treatment for many months, 
and sometimes even for two or three years, during which 
time he has persistently dropped drops into the eye, both 
stimulating and sedative in turn, but without gaining 
the slightest benefit from either. 

Treatment — Omit for a time all applications to the 
eye, and insert a double silk thread seton into the skin of 
tne temple. The seton should be placed so high on the 
side of the temple as to be almost amongst the short 
hairs, as there will then be no noticeable cicatrices from 
the ulceration at the points of ingress and egress of the 
threads. Care also should be taken to avoid wounding the 
branch of the temporal artery, which is in this locality. 
The seton should be worn for about three or four weeks ; 
but it may be continued longer if it acts beneficially on 
the eye, and does not excite too great an irritation. In 
conjunction with the seton, other remedies may be tried, 
llie lids of the affected eye may be kept cVo^^^ «isl^ ^ 
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compress bandage (F. 2) applied over them, so as to give 
the eye for a time absolute rest ; or if the patient should 
find the compress hot and uncomfortable, it maj be given 
up, and a cool lotion (F. 39, 44), or iced water, or a cold 
douche may be used, with the lids closed, three or four 
times daily. The state of the patient's health should be 
carefully looked after, and any irregularity should be 
corrected. In order to give the treatment every possible 
chance of success, the patient should, if his circumstances 
will permit of it, abstam from all work with the sound eye, 
and enjoy for three or four weeks rest with recreation. 

A Fistula, of the Cornea is a small opening in the 
cornea which has little or no tendency to close, and 
through which the aqueous humour is constantly oozing. 

Causes. — 1 st. A perforating ulcer of the cornea, which 
from some cause has been imperfectly healed. 

2nd. A contused or lacerated wound of the cornea, 
after which there has not been perfect union. 

3rd. A wound of the cornea with wound of the lens. 
The swollen lens pressing on the iris may keep up such 
constant irritation of the eye as to retard the union of 
the edges of the corneal wound. 

4th. A glaucomatous state of the eye following a per- 
forating wound of the cornea. 

6th. The presence of a foreign body within the eye; 
the wound through which it entered having failed to 
completely unite. 

Symptoms. — A shallow or scarcely perceptible anterior 
chamber, with a minute opening in the cornea, through 
which drops of the aqueous humour may be seen to 
exude. One useful method of diagnosing a fistula of the 
cornea is, to separate the eyelids with the fingers from 
the globe, and having dried the suspected spot of the 
cornea with a piece of blotting paper to notice if the 
surface again becomes moist whust the eye is kept open. 

Treatment, — When dependent on a perforating ulcer, 
or a wound of the cornea, the fistulous orifice may be 
touched with nitrate of silver. This is best applied by a 
fine camel's hair brush, which has been first moistened 
with a little water, and then drawn a few times across a 
stick of nitrate of silver. This application may be re- 
peated three or four times at intervals of two days, if it 
does not excite undue inflammation. If this treatment 
should fail, an iridectomy should be performed; the 
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spot at wHicli it is made is not of much consequence, as 
in any part it will equally succeed in promoting the 
closure of the fistula. 

When the fistula is due to a cataractous lens pressing 
on the iris, and by the irritation it excites preventing the 
perfect union of the corneal wound, the lens should be 
removed. If, however, the maintenance of the fistula is 
caused by a glaucomatous state of the eye, an iridectomy 
should be made. Lastly, if all other means have failed, 
the edges of the fistula may be pared with a broad 
needle, and united by a single fine silk suture. 

Nebula, or CLOUDmEss op the Cornea may be caused 
by inflammation or superficial ulceration of the cornea, or 
by an injury which has induced a traumatic comeitis. It 
may be limited to a portion of the cornea, or it may be 
irregularly diffused over its whole surface. In some cases 
the nebula is due to an interstitial deposit of lymph in the 
true corneal tissue ; whilst in other instances it is produced 
by a layer of fine semitransparent cicatricial tissue formed 
during the healing; process of a superficial ulceration. 

Treatment. — When the eye is free from all irritation, 
some mild stimulating application will occasionally do 
good, by exciting the absorbents of the cornea to an in- 
creased activity ; but there are no specific remedies for 
the cure of nebula. The applications from which I have 
found the most benefit are the following : — 

1. Lotio hydrarg. perchlorid. (F. 49), Two or three 
drops to be dropped into the eye twice a day. This 
remedy is often a powerful irritant, and should be discon- 
tinued if the eye becomes inflamed or painful. 

2. GuttsB ol. terebinth, cum oL oHvsb (F. 24). At first 
these drops should be used very weak, but their strength 
may be increased if the eye is tolerant of them. 

3. Dusting calomel into the eye every or every other 
day for a short time. 

4. GuttsB anci sulphatis (F. 21), or zinci chlorid. (F. 20) 
jnaj be prescribed. 

6. A solution of the iodide of potassium (F. 19) dropped 
twice a day into the eye is thought by many to do good. 

6. Sulphate of soda. Mr. Power speaks favourably of 
the general results he has obtained from the use of this 
drug in corneal opacities. He says that " in the employ- 
ment of this salt, the quantity that should be introauced 
' at one time into the eye should not exceed one ot \»^q 
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grains and the moat conTenteDt mode of application con- 

aists in everting tlie npper lid, and bmahing the povrder 
lightly over the anriace with a camel's hair bmsh.^ 

7. The late Dr. Mackenzie, of Glasgow, recommended 
the vaponr of hydrocjanio acid.f 

Lbdcoma of the Cornea. — A lencoma is a denae white 
opacity of the cornea, caused by a loss or destrnction of a 
part of ita snbstauce, the gap thna made bein^ replaced 
by cioatrii tisaue, which is opaqae and white, instead of . 
transparent and colonrless like healthy cornea. It may 
be the reanlt of an injury, but more freqnentlj it is occa- 
sioned by iuflanunatian and deep ulceration induced by 
other causes. It ie irremediable. With the leacoma 
there ia often some alteration in the shape of the pnpil, 
from a portion of the iris having become adherent to the 
cicatrix. In snch cases the ulcer which had caused the 
lencoma had penetrated the cornea, and the iris had 
either been draped into the wunnd aa the aqueona escaped, 
or dse, falling forwards, had contracted adhesiona to tiie 




A Lencoma of the Cornea, copied from Dalrymple'a Flatea. 

granulations which were afterwards to be converted into 
the cicatrix tissue. 
One of the evila which frequently results from a leucoma 

• Power on Sulphate of Soda for removing Opaoitiea from the 
Comea. The Practitioner, toI, i. p. 155. 
f Mackenzie oa the Diseasea of the Eye, 4th edition, pp. 639 
iiml42a. 
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is, that the normal curvature of that portion of the cornea 
which remains transparent is changed in one or more of 
its meridians, and the eye rendered astigmatic ; a defect 
which may sometimes be neutralized to a great extent by 
a properly fitted cylindrical glass. 

When the leucoma occludes so much of the pupil as to 
impede the sight, an artificial pupil may be made opposite 
to that portion of the cornea which is most normal both 
as regards its transparency and curvature. 

To lessen the defect in appearance caused by a leucoma, 
the white patch may be partially or completely tattooed 
black, according to its size and situation. In cases of 
central leucoma a circular pupil may be tattooed on the 
cornea, and the outward defect be thus almost obliterated 
whilst the sight may be to a great extent restored by the 
formation of an artificial pupil. 

Opebation por Tattooing the Cornea.— This is done by 
making a series of small punctures into the corneal tissue, 
and running into them a strong solution of Indian ink. 
The operation may be performed by a single grooved needle 
fixed in a handle. A httle Indian ink should be rubbed 
down on a palette and made sufficiently fluid to run easily 
after it has been placed into the groove of the needle by a 
camel's hair brush. With the needle well charged with 
Indian ink a series of punctures are to be made close to 
each other over the whole area of the spot to be 
coloured. Each puncture of the needle should Yi&. 4. 
pass through the corneal epithelium into the 
true corneal tissue. Two or three sittings are 
generally required to make a good representation /|^^ 
of a pupil on the leucoma. 

Opacity op the Cornea prom Lead is caused 
by the use of a lead lotion when the cornea is 
ulcerated or abraded ; the lead is deposited on 
the surface as a. carbonate, producing a milky- 
white patch, which is often sufficiently opaque to 
occlude either the portion of iris or the pupil which 
lies behind it. 

The treatment consists in removing the layer 
of lead deposit which has coated the abraded 
surface of the cornea. This may be done witla a 
small knife curved convexly on its cutting edge, 
as in £g. 4, The lids being separated by a spe- 

£ 
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culum, the operator with one hand fires the eye with a 
pair of forceps, whilst with the other he gently Bcrapes 
the whitened sarfa^e of the cornea, until, having detached 
the epithelium, he cornea down to the thin coating of 
lead : steadily but gently scraping, he wiU generally aac- 
ceed in detaching all that ia req^nired. Having completed 
the operation, a, tew drops of olive oil ahonld ba dropped 
into the eye, and a fold of wet liat laid over the doaed hds. 

FiQ. 5. 




The Boodcut (Fig, 5) representB 
duced by using h lead lotion to au eye, whilst there w. _ 
a lai^e nicer&ted BUtface uf the cornea. Ou the patient 
from whom this Urewiuff wne made, I performed the 
operation above described ; a poi tion of the film of lead ' 
chipped off in fine white Bcaiea, and the remainder was 
removed by eteady scrapiog. 

Calcareous Film op the Cornea — Symiaefy-ical Opa- 
eiitec oflhe Gomaa. — These terms have been applied to a 
peculiar form of opacity of the cornea cansed by a depoait 
of the earthy aalta between the epitheliam and the anterior 
elastic lamina of the cornea. Mr. Bowman, in hia " Lec- 
tures on the Farts concerned in the Operations ou the 
Eye," has recorded two cases, one in his own practice and 
the other in that of Mr. Dison's. Since then Mr. Pairlie 
Clarke has publiahed two cases in the Pathological Trana- 
actiona for 1870, p. 831. lu all these cases tlie patients 
were adnlta — the youngest forty, the oldest fifty-eight ; 
both eyes were affected by an opaque tranaverse band 
extending across the centre of the cornea opposite the 
pupil, their margins were shaded off abruptly, and beyond 
them the cornea waa clear. The opacities were aaid to be 
" of a brownish tint," and " of a greyish brown and raety 
brown colour." la all the caaea the dieeBiae commenced 
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oa A haze in each cornea, which deepened iu intensity and 
iacreaaed in aize. The progrees of the growths was $lon> 
occupying from six to fifteen years before they reached the 
dimensions described. There was no oonstitational taint, 
BDch as gont, Btrnma, or syphilis, which could account 
for the development of these opacities ; neither was there 



their formatioii. 




CalcareoOB opacity of tlie Cnmea (itlter Bowmaa). 

Treatment. — No medicine nor local application will stay 
the prt^resB of the disease. When, however, the opacity 
has reached a sufficient density to interfere seriously with , 
sight, an attempt should be made to remove it. The plan 
adopted by Mr. Bowman in 1849. and afterwards fallowed 
by Mr. Diion, was to scrape away the epithelium of the 
cornea nntil the lancet came down npon the calcareous 
opacity and then to detach by scraping and chipping, as 
ma<^ of the film as possible. The result at this operation 
was most satisfactory. In Mr. Bowman's case, the man, 
owing to his defect of sight, had been thrown out of em- 
ployment for twelve months, but after the film was re- 
moved he conid see almost aa well as he could eight years 
before, and conld read with care the smallest type. 

The calcareous deposit was examined by the late 
Dr. Miller of King's College, and foond to consist of 
phosphates of lime and magnesia, with a considerable 
portion of carbonate of lime. 

CoNiCAt. Cornea is a staphylomatous bulging of the 
middle portion of the cornea, caused by a thinning of ita 
stmctore in that region. The conicity ia not aVwwft 
qoita central but frequently a little to one side o^ *0o.e 
pnpJl ood each cases give eicellent reBuVlB &ft«t n* 
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trephininff operation, as only a portion of the pupil is 
affected oy the leucoma which follows. The disease 
comes on very imperceptibly, and progresses without 
pain. It first manifests itself to the patient by a change 
in the focus of the eye, which becomes irregnlany 
myopic; and this defect grows worse as the bulge in- 
creases, until in severe cases, the sight is so much im- 
paired as to render the eye almost useless. Usually there 
is no undue vascularity of the globe, but in some in- 
stances where the conicity is rapidly advancing there is 
slight ciliary redness. After tne cone has attained a 
certain size, its apex loses its transparency and becomes 
nebulous or semi-opaaue, with its epithelial surface 
roughened. One or botn eyes may be anected ; but when 
both are involved the conicity is generally much greater 
in one eye than the other. 

The disease will frequently advance rapidly in one eye, 
whilst it remains stationary in the other. 

Diagnosis. — In the advanced stage, conical cornea is 
easily recognised, but at the commencement of the disease 
it is often difficult to diagnose, and its presence may be 
easily overlooked. The cornea is best examined by look- 
ing at the eye from its outer side so as to see the cone, if 
one exists, in profile. In a paper by Mr. Bowman, on " Coni- 
cal Cornea," m the Royal London Ophthalmic Hospital 
Reports, vol. ii., he says, " Soon after the immortal in- 
vention of Helmholtz, I found the ophthalmoscope very 
useful in detecting slight degrees of conical cornea. For 
this purpose the concave mirror oiily is to be used with- 
out a convex lens. On turning the mirror so as to throw 
light at different angles, the side of the cone opposite to 
the light is darkened." 

In speaking of conical cornea. Bonders remarks, " High 
degrees strike the eye at once. Slight degrees, on the 
contrary, are often enough overlooked. The disturbance 
of the power of vision frequently suggests the idea of 

amblyopia combined with myopia." Further on, 

he recommends the use of the ophthalmoscope as a means 
of diagnosis in slight cases of conical cornea, and observes 
that " in the inverted image where there is a tolerably 
wide pupil, we overlook at the same time a rather large 
portion of the fundus oculi ; the image, therefore, of one 
part or other, for example of the optic disc, remains in 
the field of vision both on moving the head of the observer, 
and on shifting the lens before the observed eye. At the 
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same time, however, the rays which, proceeding from the 
optic disc, strike the eye of the observer, pass each time 
through other parts of the cornea. Now, if its curvature 
is irregular, the result is, that the form of the disc each 
time alters, it shortens in this direction, extends in that 
direction, and moreover is never seen acutely in its in- 
tegrity."* 

Pathology of Conical Cornea. — It is very difficult to 
ascribe any cause for the structural changes in the cornea 
which give rise to the staphylomatous bulging. The ten- 
sion of such eyes is seldom if ever in excess ; indeed, it 
is more frequent to find them slightly soft. All that we 
are at present able to say of conical cornea is, that from 
some cause, possibly failing nutrition, the central portion 
of the cornea becomes thinned and its power of resistance 
diminished, so that it yields before the normal pressure 
from within the eye, and bulges conically. The Dulging 
may increase until the apex of the cone seems to be on 
the verge of bursting, but this is an accident which 
seldom, if ever, occurs spontaneously. Mr. Bowman thinks 
that this fact may be thus explained: "As the cornea 
becomes thinner, the escape of the aqueous humour by 
exosmose is facilitated, and thus the internal pressure is 
reduced so as to be no longer in excess of the diminished 
resisting power of the cornea." 

The following is an account of a microscopical exami- 
nation made by Mr. Hulke of a conical cornea taken from 
an eye which had been excised by Mr. Bowman during an 
operation for the removal of a large sebaceous cyst from 
the orbit : — 

" The central conical nebulous portion was much thinner 
than the transparent periphery of the cornea, where the 
curve was natural. This thinning began at the base of 
the cone, and progressively increased towards the apex, 
where it reached its maximum. At this point the mean 
depth of several vertical sections was only one-third of 
that of the peripheral region. The continuity of the an- 
terior elastic lamina was perfect, but upon the cone this 
structure was much thinner than elsewhere, and wrinkled ; 
it was underlaid by a stratum of crowded, elongated, 
club-like nuclei, and beneath these the normal lamellar 
tissue was replaced by a web of caudate and nuclear fibres 

* Donders on the Accommodation and Befraclion oi \\i<& ^^^> 
pp. 550-551. 
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amongst the meshes of which clusters of lar^e oval and 
fusiform cells were packed. The structure oF the trans- 

Earent peripheral region was perfectly normal, and at the 
ase of the cone there was a gradual transition from the 
healthy to the diseased tissue, the interlamellar corpuscles 
becoming more plentiful, branched and drawn out into 
fibres, which in many instances coalesced with those from 
neighbouring corpuscles. The posterior elastic lamina, 
and the epitnelium both on the front and on the back 
of the cornea, were unchanged." 

"The changes I have described," adds Mr. Hulke, 
" were confined to the laminated tissue of the cornea and 
the anterior elastic lamina. The substitution of a web of 
nuclear fibres and cells for the regular lamination of the 
cornea, explains the nebulosity of the cone and the liability 
to bulge."* 

Treatment. — ^When conical cornea is in its earliest sta^e, 
it is possible that by judicious prophylactic treatment its 
progress may be retarded; but when the cone is steadilv 
advancing, I know of no help except by operation whicn 
is likely to be of any avail. 

As jpreventive treatment, all work which strains or 
reddens the eyes should be avoided. The cold or tepid 
douche, whichever is the more pleasant, may be used 
three or four times daily. When there is any ciliary 
redness, two or three leeches may be advantageously 
applied to the temple. If the patient is feeble, tonics of 
quinine, iron, <fec., should be ordered. Except in the very 
commencement of the disease, but little if any benefit will 
be derived from either concave spherical, or cylindrical 
glasses. The astigmatism produced by the conicity is so 
irregular that it cannot be sufficiently corrected by lenses 
to afibrd much improvement of sight. Occasionally a 
fitenopaic slit placed behind a concave sjjherical lens is 
found of decided service, and when this is the case the 
patient may be provided with similar spectacles, but with 
the understandmg that they must be laid aside if they 
fatigue the eyes. 

Operative Treatment. — The method now adopted for 
the relief of cases of advanced conical cornea is to excise 
the apex of the cone, and afterwards, if the leucoma 
which follows impedes the sight, to make an artificial 
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pupil opposite to that portion of tlie cornea which has the 
most normal curvature. 

There are two operations for the removal of the apex 
of the cone, both of which have been followed with very 
excellent results : — 

1st. By excising an oval piece of the cone, the length of 
the oval being made in the vertical axis of the cornea. 

2nd. By excising a circular piece of the cone with a 
small cutting trephine as suggested by Mr. Bowman. 

1. Operahon for the Excision of a small oval piece of 
the Cone of the Cornea. — Before operating, a solution of 
atropine (F. 13) should be dropped into the eye so as 
to have the iris under its influence when the operation is 
completed; and thus to get the pupil dilated as soon 
as the aqueous is again retained within the anterior 
chamber. 

A speculum is to be introduced between the lids, and 
the eye held down by a pair of finely-toothed forceps 
whilst a Graefe's extraction knife is passed from above 
downwards through the apex of the cone, and so directed 
as to cut a small vertical flap of the cornea not exceeding 
one-eighth of an inch in length and one-twelfth of an 
inch in width. This is to be seized by a pair of iris for- 
ceps and cut off by a pair of scissors. The cut edges of 
the cornea should be then allowed to fall together, and a 
pad of cotton wool and lint be placed over the closed lids 
and secured in its place by a compress bandage (F. 2). 
After twenty-four hours the pad and bandage may be 
changed, but the lids should not be opened to look at the 
eye until at least forty-eight hours after the operation. 

A solution of atropine, gr. 1 ad aquas Jl, may now be 
dropped into the lower lid, and repeated once daily so as 
to keep the pupillary edge of the iris away from tlie cor- 
neal wound. After the wound of the cornea has healed, 
a small central leucoma will remain, which will, according 
to its size, impede the sight. To remedy this defect, an 
artificial pupu should be made opposite to that portion of 
the cornea which presents the most normal curvature. 

2. Operation for the Excision of a small circular piece 
of the bone of the Cornea hy a Trephine. — This operation 
was first suggested and practised by Mr. Bowman, 

Its object is to remove the most promment pax^. ol \J!aa 
cone, and hy the contraction caused by the Idealm^ oi ^^ej 
wound to restore the curve of the cornea to a TXiOTeiiOTTCv«\ 
s^te. The trephines vaxyin diameter, so as to e^QiAft^^Q^" 
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tions of different sizes, as may be rttquisite. They are 
provided with a moveable " stop" to regulate the depth of 
penetration. The trephine usually required is one-tenth 
of an inch in diameter (fig. 7). 

The patient having been placed under chlo- 
roform a speculum is introduced betv^een the 
lids, and tne trephine adjusted by the " stop " 
to the depth it has to penetrate is apphed 
firmly to the apex of the cone and roteted 
vrith the finger and thumb. The trephine is 
nofc to be carried through the entire thickness 
of the cornea, but withdrawn when it may be 
calculated to have reached Descemet*s mem* 
brane. The circular piece of cornea which 
has been thus cut is then seized by iris forcepa 
and peeled off, but if it cannot be thus readily 
detached it may be severed with a few touches 
of a cataract knife. A few drops of atropine 
should now be dropped into the eye, and the 
lids closed with a wet cotton wool compress and 
a bandage over them. One operation is usually 
sufficient to produce such a change in the curve 
of the cornea as to greatly improve the sight, 
but if necessary the trephine may be again 
applied after an interval of some months. A 
slight leucoma follows the operation, and it 
is generally necessary to make an artificial pppil 
opposite the best portion of the cornea. Tne 
results of this operation are most satisfactory. 

Kerato-globtjs — Hydrophthalmia — is a uniform en- 
largement of the anterior half of the globe, which often 
attains to such dimensions as to prevent the lids from 
closing over it. Both eyes are usually affected, although 
one may be more seriously involved than the other. It 
is sometimes congenital, and maj possibly be due to some 
hereditary syphilitic taint ; but it may also come on after 
comeitis. It most frequently occurs in young children. 
The peculiar amazed sfcare which this deformity of the 
eyes gives to the patient is very unsightly. The cornea 
will sometimes be seen of almost douwe its normal pro- 
portion. In some cases it is slightly cloudy, whilst in 
others its transparency is unimpaired. The adjacent 
sciero^w ia tliinned and of a bluish coVout, ixom t\\ft «mV 
jacent choroid shming through it, T\ie aYiterioT <^TfiA>w 
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is large and deep, and the iris is pushed baokwards, fre- 
quently tremulous, and so greatly stretched that its 
ciliary attachment is occaaionally drawn within the 
anterior chamber. The pupil is usually rather dilated 
and sluggish, and sometimes oval or pear-shaped. The 
sight is always very defective and in the worst cases 
completely destroyed. The disease is usually slowly pro- 
gressive. 

Treatment. — Unless the disease is steadily increasing, 
and the sight diminishing, I believe it is best to leave 
hydrophthalmic eyes alone. Their powers of repair are 
enfeebled, and they stand operations badly. I have cer- 
tainly seen an iridectomy occasionally do good, but, on 
the other hand, I have seen cases in which it did positive 
harm. In a few cases where the hydrophthalmia has been 
clearly associated with congenital syphilis, I have given 
the pulv. hydrarg. cum creta (F. 136) every night for 
some weeks, and obtained a marked diminution of the 
size of the globe. If one eye is quite blind, and suffering 
from not being fully protected by the lids, it may be 
excised. 

A Staphyloma op the Cornea is a projecting forwards 
or bulging of the whole or a part of the cornea, or of the 
new tissue which supplies its place when a part or the 
whole of it has been destroyed by injury or disease. 

A staphyloma of the cornea may be either partial or 
complete, that is to say, it may be limited to a small por- 
tion, or it may involve the whole of the cornea or the new 
structure which represents it. 

Partial Staphyloma OP the Cornea. — When a portion 
of the cornea has been destroyed by sloughing or ulcera- 
tion, its place is made good by cicatricial tissue, which 
is more or less white and opaque, and in many cases 
incapable of resisting the normal outward pressure of the 
parts within the eye ; slowly yielding, it bulges and forms 
an unsightly prominence on the cornea. 

Treatment. — ^The objects to be accomplished are : 1st, 
to arrest the progress of, and, if possible, to diminish the 
bulge ; and 2nd, to restore some of the lost sight to tVi'fc 
eye. Both of these conditions may be often. atta.me^ \s^ 
tne operation of iridectomy. 

The removal of a piece of the iris by iridectomy e^«- 
cjses an important inBuence in d^inishing \iv.e tfttkft\oTv 
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of the globe, and thus frequently prerents any fhrther 
increase of the ataphyloraa, &ud in a few instances which 
hive come under my notwe the bnlging hae decidedly 




receded. But, in addition to this, by the eiciaion of a 
portion of the irie opposite to that part of the cornea 
which is in the motit healthy state, an artificial pnpil is 
made, and it the fundus of the eye be sound, ana the 
transparency and curvature of the cornea opposite the 
new pupil tolerably good, useful sight will he regained. 

If the partial ataphyloma he large or increasing in aize, 
a email circular piece of its most projecting part may be 
removed with the trephine, fig, 7, page 66. I have 
adopted this treatment, and with complete success. 

Complete ST*PHTLOMi of the Ooenea is a bulging 
of the entire structure which has replaced the original 
cornea after it has been destroyed by ulceration or 
eloughing. 

Progress of the DUease. — After the loss of the cornea, 
the exposed surface of the iris is soon coated with 
A j?/m of lytnpb ; < this becomes 0TgB.m3ie& «ai<L tJII- 
natel^ converted into a blcdali wtite lAcaWuaA \M.«Qft, 
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to which tho iria ia firmlj adherent- The eje will now 
either k'^<"^V st^nnk, or the new tissue will yield 
before the pressore from within and become stapujlo- 
matoua. 

Fia.9. 




Treatmetii of commencing SiafltyJnma.- — If the patient 
be seen earlj, the first object in view is to prevent the 
formation of the Btaphyloma, and this is best accom- 
plished by the removal ot the lens, if it has not already 
escaped from the eve After the slongh of the cornea 
has separated, the lens will be often seen lying in the 
centre of the pupil, perfectly transparent and projecting 
slightly forwards; it may then be removed by gently 
lifting it away with the point of a fine needle. 

If the eye be not seen until a later period, bnt when 
the etaph^lomatoas bulging ie stiU recent, and the new 
tissne which occupies the corneal space is yet but imper- 
fectly formed, the plan recommended by Mr. Bowman 
for tbe removal of the lens may be adopted. A broad 
needle is passed through the moat prominent part of the 
staphyloma in the direction of the lens, so as to penetrate 
it« capanle, and the lenticular matter is freely broken up. 
The needle is then withdrawn, and through the aperture 
it has made a carette is introduced, and as much of the 
lens matter aa ia sufficiently soft and diffluent is allowed 
to escape from the eye along its groove. Tte^wmftvitft 
made wiiA the broad needle may oe repeated, ever^ Vwo 
or three days until tie prominence of f&e stapM'^QTaa. '■» 
reduced. 



60 DISEASES OF THE CORNEA. 

TrecUment of Complete Staphyl&ma of the Cornea, — 
The eye being lost for all visual purposes, the objects to be ' 
accomplished are to get rid of the unsightly staph jlomatous 
bulging, and to enable the patient to wear an artificial 
eye. One of the following modes of treatment may be 
adopted : — 

1. The staphylomatous eyp may be excised. 

2. The staphyloma may be abscised. 

3. The staphyloma may be trephined. 

1. The Staphylomatous Eye may he excised. — ^When 
the bulging is large and unsightly, and causes the patient 
annoyance from the obstruction it offers to the free move- 
ments of the lids over it, and there is reason to believe 
that the fundus of the eye is unhealthy, this is the best 
operation. The patient will recover from it more quickly 
than from any other, all chance of future trouble is 
avoided, and an artificial eye can be worn, although the 
deception may not be quite so complete as after a suc- 
cessful case of abscission of the staphyloma. 

2. The Staphyloma may he ahscised. — There are two 
modes of thus dealing with a staphyloma. 

a. The bulging portion may be simply abscised, and 
the sclerotic wound be left to close by granulation. 

j8. The staphyloma may be abscised, and the. edges of 
the wound of the sclerotic be brought together by sutures 
after the manner recommended by Mr. Critchett. 

(a.) For the simple abscission of the staphyloma, the 
lids should be first separated by a spring speculum, and 
a puncture made with a broad needle at its margin, 
sufficiently large to admit one blade of a pair of scissors, 
when with a few snips around its circumference the 
whole of the bulging portion is removed. Another way 
of abscising the staphyloma is to transfix its base with 
a Beer's knife, and first cutting through its upper half, 
then to seize hold of the detached portion with a pair of 
forceps, and complete the abscission of the remaining 
segment either with the knife or with a pair of scissors. 
The speculum is then to be removed, and a pad of cotton 
wool to be applied firmly with a bandage over the closed 
lids. 

(fi,) Mr. Critchett's operation for abscission of the 
staphyloma was first described in vol. iv. of the " Royal 
London Ophthalmic Hospital Reports." The following 
IS a bn'efaostract : — 
^'Tlie patient being placed undex \\ie VxATicna^ q»^ 
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chloroform, the etaphjloma is freely exposed by meana of 
a wire speculum ; a aeries of fonr or fife rather small 
needles, with a, Bemicircolar curve, are pasBed through 
the mass about equidistant from ea«h other, and at such 
points as the lines of incision are intended to traverse, as 
represented in fig. 10. 

Fie, 10. 




" These needles are left in this position, with both 
extremities protruding to an equal extent from the 
staphyloma. 

" The next stage of the proceeding is to remove the 
anterior part of the staphyloma 

" My nsnal plan is to make an opening m the sclerotic 
about two lines in extent, just antenor to the tendmouB 
insertion of the external rectus with a Beer b Lnife Into 
this opening I insert a pair of small probe pointed acie 
sors, and cut out an elhptical piece just within the points 
where the needles have entered and emergel Ihe 
needles, armed with fine black silk are then drawn 
through, each in its turn, and the sutures are caretoUy 
tied, so as to approximate aa closely as posaible the 
divided edges of the sclerotic and toujuntt va The 
operation is now finished ; the speculum may be removed 
BO as to allow the lids to close and wet httt iuk^ '\ib 
applied to keep ihe parts cool 

Unless thia operation ia carefully peiiortaei ftiwe ia 
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apt to be a projecting corner at one or both of the 
extremities of the cicatrix. Sach a result is a derious im- 
pediment to the proper fitting of an artificial eye, and 
may require a second operation to remedy it. 

Dr. Liebreich has made the following modification in 
Mr. Critchett's operation for abscission of the staphy- 
loma, with the view of preventing the possibility of the 
sound eye becoming sympathetically affected either from 
the immediate effects of the operation, or from changes 
which may afterwards take place in the stump of the 
abscised globe. He first introduces a needle armed with 
fine silver wire through the opposite corresponding points 
of the sclerotic immediately behind the central part of the 
staphyloma. He then abscises the staphyloma in the 
manner described at page 61, and instantly closes the 
wound temporarily by giving a single twist to the silver 
wire. He next passes three or more fine silk sutures 
through the adjacent cut edges of the sclerotic and ties 
them so as to bring the parts int6 accurate apposition. 
In introducing the needles he does not allow them to per- 
forate the entire substance of the sclerotic, but only to 
traverse through about two-thirds of the thickness of that 
coat, and thus to confine the sutures to the sclerotic 
without permitting them to penetrate the chamber of the 
eye. Having thus brought together the opposed margins 
of the opening made by the abscission of the staphyloma, 
without including any portion of the choroid either in the 
sutures or between the lips of the wound, he divides with 
a snip of the scissors the silver wire suture and with- 
draws it. 

Abscission of the staphyloma should never be per- 
formed where there is reason to suspect pre-existing 
disease of the choroid or retina, as deep haemorrhage is 
likely to follow the removal of the front of the globe, 
which may necessitate the immediate excision of the rest 
of the eye. 

My own feeling is against the performance of this ope- 
ration. I prefer the complete removal of the globe to the 
abscission of the front of it, as I have known cases in 
which sympathetic symptoms have arisen in the sound 
eye from the irritation caused by the recurrence of inflam- 
mation in the stump of the one which had been ab- 
scised. 

8. The Stai'hyloma may he Trephined. — When the 
object 18 simply to reduce the size of the sta.p\\yloma, but 
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not to form a bed upon which an artificial eye can be worn, . 
the operation of trephining is well suited. A small circnlar 
piece of the most prominent part of the staphyloma maj 
be removed by the trephine, fig. 7, as described in the opera- 
tion for conical cornea, page 5f>. If the lens be seen throngh 
the amall opening thns made, Hs capsule should be pricked 
with a fine needle and the lenticnlar matter broken up, 
and a^ much of it as will come anay be allowed to escape 
alonff the groove of a curette. The lids should be then 
closed and uovered with a wet compress and bandage. 

CiLIiRY SlApHTLOMi — Anterior Staphyloma of the Sde- 
ro(ic— ia a ataphylomatous projection oi the sclerotic in 
the ciliary r^ion of the eye. It consists of a series of 
grape-like bulgings, with such a thinning of the sclerotic 




The woodcut repi«sen(B the appearance of a ciliaty 
Btaphjioma produced by a blow on the eye, which had 
cauaed a rapture of the sclerotic and a dislocation of (be 
lenB boneath the conjunctiva. 

coat that the dark colour of the ciliary processes with 
which it is in contact is distioctlj seen through it. It 
may be limited to a part, or it may involve t\\e ■wVcA.fe c 
the ciliary region of the eje. 

CQiarf stapbjloma, may he the result ot diaeaae ot 
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jury. In the majority of cases it is dependent on a 
chronic irido-choroiditis, accompanied with a gradnal 
wasting of the sclerotic in the immediate vicinity of the 
ciliary processes, so that it loses its normal power of re- 
sisting the outward pressure from within the eye, and 
slowly yielding, a dark irregtdar nodulated prominence 
is developed. As the di/rect result of an injury, ciliary 
staphyloma may be produced by a rupture of the sclerotic, 
and especially when there is also associated with it an 
extensive prolapse of the iris and choroid, as is repre- 
sented in ng. 11. 

The prognosis of ciliary staphyloma is always most un- 
favourable ; even when slight there is considerable impair- 
ment of vision ; but the danger to be apprehended is that it 
will increase, and as it enlarges all sight will be destroyed. 

Treatment, — When a ciliary staphyloma is dependent 
on disease, no matter whether it has ori^nated from con- 
stitutional causes, or from some remote mjury to the eye, 
it may frequently in its early stages be arrested by the 
operation of iridectomy, it is the only remedy from 
which I can really feel satisfied that I have seen any de- 
cided benefit : and although in some cases it may fail in 
accomplishing the desired end, yet it is certainly the most 
successful of all the remedial agents I have known prac- 
tised for the relief of this disease. By reducing the ten- 
sion of the eye, the tendency of the staphyloma to in- 
crease is certainly diminished, and in some instances 
completely stopped. It should be remembered that even 
though the tension of the eye at the time of the operation 
may be normal, yet the resisting power of the sclerotic 
has been lowered by disease, and that by lessening the 
tension which exists, the condition of the eye is im- 
proved. 

If, however, the ciliary staphyloma is produced by a 
rupture of the sclerotic, 1 know of no remedy. The sight 
which such an eye retains, even when the staphyloma is 
small, is usually very limited ; but if the bulgmg be suffi- 
ciently large to interfere with the free movements of the 
lid, the eye is generally blind. When an eye thus com- 
pletely lost for all visual purposes is unseemly in appear- 
ance, and troubles the patient, the best treatment is to 
excise it. 

Cyclitis, or inflammation of the ciliary body, may 
arise— 
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1. From an injury to the eye. 

2. From the extension to the ciliiuy body of an in- 

flammation of the iris or choroid. 

3. From constitutional defects. 

Cyclitis, like iritis, may- be either plastic, sewns, or 
suppurative. When it is excited by an injury, cyclitis is 
usually either serous or suppurative ; when it is due to 
au extension of sympathetic or syphilitic iritis it is always 
plastic ; but when it is caused by some constitutional de- 
fect, not syphilUiCf it is mostly serous. 

1. Cyclitis from an injury to the eye may be primary 
and originate simultaneously with iritis as tne immediate 
result of the injury, or it may be secondary to an inflam- 
mation of the iris which the injury has excited. 

The injuries which are most liable to produce cyclitis 
are penetrating or incised wounds in the ciliary region, 
the lodgment of a foreign body within the eye, a disloca- 
tion of the lens, or the forcible removal of a piece of opaque 
capsule, especially if during the operation any drag has 
been made on the ciliary processes. 

Symptoms. — Pain in the ciliary region, with marked 
tenderness on pressure ; a pinkish zone around the cornea 
from distension of the ciliary vessels, photophobia and 
lachrymation, and turbidity of the vitreous from inflam- 
matory exudations into it from the ciliary processes. 
After wounds in the ciliary region large masses of lymph 
or pus may be frequently seen with the unaided eye, lying 
behind and to one side of the lens. The iris always par- 
ticipates in the inflammation, even when the disease ori- 
ginates in the ciliary body, its sfcriaB become indistinct and 
its colour changed, the pupil sluggish or inactive, and 
posterior synechiaB are formed ; the aqueous grows serous 
and turbid, and there is frequently hypopion. The sight 
is greatly impaired, and the tension of the globe is often 
increased. 

2. Cyclitis from the extension to the ciliary body of an 
inflammation of the iris or choroid. — Inflammation of the 
ins, produced either by injury or disease, may spread first 
to the ciliary body, and then to the choroid ; and in like 
manner an inflammation which has started in the choroid 
may by extension give rise to cyclitis and iritis. 

This secondary cyclitis is always a very severe compli- 
cation of the original disease, and frequently leads to the 
complete loss of the eye. It is often induced by syphilitic 
inflammation of the iris or choroid ; it also frec\Tie\iU^ ioV- 



66 DISEASES OF THE CORNEA. 

lows traumatic iritis, and it thus becomes one of the causes 
of failure after the operation for extraction of cataract. 

TJie Symptoms are similar to those described in the 
preceding section, but in this secondary form of cyclitis 
the advent of the extension of the ' inflammation to the 
ciliary body is marked by an addition to the severity of 
the pre-existing symptoms ; there is increased vascularity, 
photophobia and lachrymation, pain in the ciliary region, 
which is increased by pressure, and frequently also an 
increased tension of the globe. 

3. Oyditls from constitutional defects. — ^Under this 
heading I do not include the secondary cyclitis which may 
arise from an extension of an iritis or choroiditis produced 
by any constitutional cause. I refer only to a special 
class of cases in which the cyclitis occurs as a primary 
disease and seems to be always due to some constitutional 
defect, such as great debility, exhaustion from mental 
anxiety or overwork, anaemia, monorrhagia, profuse leu- 
corrh(X3a, and amenorrhoea. This form of cyclitis is a com- 
paratively rare affection, but it is sufficiently frequent to 
deserve careful study as it is very destructive to the eye. 
The patients whom I have seen have been generally wom^, 
and the causes have been usually menorrhagia, profuse leu- 
corrh(Da, and amenorrhoea. I have, however, met with a 
few cases of this affection in men, and in them the disease 
has been clearly referrible to nervous exhaustion from 
overwork combined with great mental anxiety. In all the 
cases the disease has been tedious in its course, extending 
often over many months, very recurrent, and but slowly 
amenable to treatment. 

Symytoms. — The disease usually commences on one 
side of the cornea in the ciliary region with a small patch 
of a purplish-red colour closely resembling episcleritis. 
This gradually extends and soon a bluish-red halo exactly 
corresponding with the ciliary region surrounds from one- 
third to the entire circumference of the cornea. When 
only a portion of the region surrounding the cornea is 
affected the purplish-red shades off at each extremity into 
the colour of the rest of the eye, which is in some cases 
unduly vascular, in others almost of the normal whiteness. 
The margin of the cornea corresponding to the deep red 
zone is slightly blurred and indistinct, and seems to blend 
with the sclerotic. In some cases the whole surface of the 
eye is red, but the peculiar purplish tint which corre- 
aponda with the ciLary region la aWa.^^ 6L\slmct and 
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serves to mark well the nature of the affection. As the 
disease progresses the iris becomes involved, the aqueous 
grows serous, and there is occasionally hypopion. The 
sight is impaired, in some cases to a great extent, and the 
tension of the globe is frequently increased. If the disease 
continue unchecked the sight will be entirely destroyed 
and the eye will ultimately become soft. Through all the 
stages of the disease there is pain in the eye, varying in 
degree from tenderness to a dull heavy aching ; there is 
frequently also pain in the brow and down the inner side 
of the nose. 

Prognosis of Cyclitis. — 1. When cyclitis is due to an ex- 
tension of the inflammation from the iris or choroid it may, 
under judicious treatment, subside, but it must always be 
regarded as a very serious complication. 2. When, how- 
ever, it arises from an injury, the prognosis is very un- 
favourable ; if the inflammation subside under treatment, 
the eye generally becomes soft, and partially shrinks, and 
all sight is destroyed ; the great danger to be feared is 
lest while endeavouring to save the injured eye, the other 
should become sympathetically affected. 3. When cyclitis 
is caused by some constitutional defect, as mentioned in 
the last section, it is generally very tedious, but ultimately 
amenable to treatment. There are, however, occasionally 
cases in which the disease resists all remedies and the eye 
is lost. 

Treatment of Cyclitis, — ^When cyclitis is secondary and 
proceeds from iritis or choroiditis, the treatment recom- 
mended in the sections devoted to these diseases must be 
followed. When, however, it is caused by an injury, no 
special medicinal treatment will be of service. At the 
commencement of the attack, leeches should be applied to 
the temple, and warm belladonna fomentations (F. 8), to 
the eye, and in the intervals between the applications, 
the eye may be kept at rest by a slight compress and 
bandage, if this should fail to give relief, a fold of linen, 
wet with the belladonna lotion, may be laid over the closed 
lids. The bowels should be freely acted on by a purgative, 
and if the pain is severe opiates should be given at bed- 
time. The strength of the patient must be maintained by 
a liberal diet, and a moderate amount of stimulants may 
be allowed. If necessary, tonics of quinine or bark ^ovxSA 
be prescribed. The results, however, of cycAitia pTOc^^e^- 
ing from mjnij are bo unfavourable, botb. aa xespecX.^ ^^ 
hjared eye and the riak to which the sound oneia e^po^e^ 

T 2 
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from sympathy, that if the inflammation does not yield 
rapidly to treatment I would strongly urge the removal 
of the globe, and this especially if the accident be a wound 
in the ciliary region. 

When cycHtis arises from some constitutional defect, 
the treatment must be directed to the special cause in 
each individual case. If it proceed from exhaustion due 
to overwork or mental fatigue, rest must be given to the 
patient, and tonics of iron, quinine, or bark combined with 
the mineral acids, and in some cases with small doses of 
liquor strychnisB (F. 67, 70, 72). If the disease be caused 
by functional menorrhagia the mineral acids with tinc- 
ture of cinnamon (F. 62) will be often found beneficial, 
or should these fail, small repeated doses of the fluid 
extract of ergot (F. 64) will frequently afford relief. 
When there is profuse leucorrhoea the tincture of the 
perchloride of iron with dilute hydrochloric acid (F. 76) 
or with quinine (F. 72) will generally do good. If ame- 
norrhcea be the cause of the cyclitis means must be taken 
to restore the uterine functions and the iodide of potas- 
sium with ammonia (F. 84;), or the iodide and bromide of 
potassium with iron (F. 83), or the borax mixture (F. 63), 
may be tried. In all such cases the bowels should be 
made to act regularly and rather freely, and for this 
purpose small doses of the decoct, aloes with gentian 
(F. 92) or the pil. aloea cum jalapa (F. 96), or the pil. 
aloes cum nuce vomica (F. 97), may be given as often as 
may be found necessary. Half a small tumblerful of Fried- 
richshall water taken with the same quantity of warm 
water whilst dressing in the morning often acts in a very 
satisfactory manner, and may be repeated every or every 
other morning if required. If the eye should become in- 
creased in tension an iridectomy should be performed ; 
and I would even advise an iridectomy if the eye has 
passed the stage of increased tension and has begun to 
soften, provided the cyclitis still continued. 

Episcleritis is a small diffuse swelling beneath the 
conjunctiva, usually on the temporal side of the cornea, 
and near the insertion of the recti muscles. It has a 
smooth surface and is of a dusky red colour, and is ap- 
parently caused by some plastic effrision on the sclerotic. 
There is generally some redness of the conjunctiva imme- 
diately over it, and sometimes chemosisl The dark hue 
£>/ the swelling seems due to its "being %\rj>i^\^^ \i>3 ^Jiaa 
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deep subconjunctival vessels which in some cases may be 
seen running up to it. The affection appears to be local 
and confined to one side of the cornea. The degree of 
suffering it produces is very variable. In some patients 
I have seen considerable irritation, with severe neuralgic 
pain in the eye ; whilst in others the only annoyance has 
been the disfigurement which the bloodshot appearance 
has produced. The disease is generally very tedious in its 
course, and frequently recurrent. For a time the swelling 
seems to increase in size and redness ; it then gradually 
fades in colour, diminishes, and ultimately disappears. 

Treatment. — When there is no irritation, a nuld stimu- 
lating application to the eye does the most good, and the 
guttaB zinci chlorid. (F. 20), or the guttae zinci sulphatis 
(F. 21), may be ordered twice a day. If, however, th«re 
is photophobia and lachrymation the guttsB atropiae 
(F. 13) or the lotio belladonnsB should be prescribed. The 
state of health should be carefully inquired into, and if 
any irregularity of the functions of any of the organs be 
detected, suitable medicines should be prescribed. In 
some cases I have found benefit from the administration 
of the iodide of potassium, given either with an alkali 
(F. 81), or with small doses of iron (F. 82), according to 
the requirements of the patient. 

INJURIES OF THE CORNEA AND SCLEROTIC. 

Foreign Bodies on the Coknea or on the Conjunctiva 

LINING the LiDS: — 

Symptoms. — Great irritability of the eye accompanied 
by a copious flow of tears ; an almost absolute inability 
to raise the upper eyelid and face the light ; and a dis- 
tinct feeling of grittiuess as if something were in the eye. 
The suddenness of the attack and the exposure to which 
the eye has been subjected are also points to be noted. 

Treatment, — ^To examine an eye which is suspected to 
be suffering from the presence of a foreign body, the 
patient should be made to sit in a chair with his face 
towards a window, so that a good light may fall upon the 
eye. The lower lid should be first drawn down, and if 
any particle of dust or chip of iron is seen, it can be 
readily removed. Next the cornea should be c%.Tei\KL'S[ 
scanned over, by turning the head of t\ie pa.\iie\i\» m ^- 
ierent positions, so aa to cause the liglit to isiM o\J^c^'^'S 
on tie eye, Brst on one part of its surface, aud ^i^ie^TL -vv^^ 
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another; or by neing a two-inch focus convei lens a 
colomn of light may be directed over the cornea, bo aa to 
illumine each purtion of it in Bncceaaion. Often it is ex- 
ceedingly difficult to detect a fine Bpionlnm of steel, or a 
fragment of glass, or indeed an; minute shining subntonce 
which may have been impacted on the cornea. In cases 
of doubt or difficulty the question may be settled hy taking 
the patient into a darkened room and examining the 
corneal surface by obhque illumination with ophthalmo- 
scopic light. Should the cornea be free, the under snrfaoe 
of the upper lid should be then examined. 

To evert tlie upper lid, the Bnrgeon, standing behind the 
head of the patient, seizes with his left finger and thumb 
the lashes of the eyelid, and drawing them slightly away 
from the globe, he at the same moment with his right 
hand presses the end of a probe on the integoment of the 
lid downwards and forwards, so as to tilt the upper edge 
of the tarsal cartilage downwards, and by this maniBuvre 




to evert it. One finger of the left hand is then made to 
press gently the turued-np edge of the lid against the 
brew, to maintain it in its everted state, and the patient 
is told to look down so as to expose as fully as possible 
the ocnlo -palpebral fold of mucous membrane which ex- 
tends from the posterior edge of the cartilage on to the 
e^y^ aa shown in Sg. 12. The uulei suTiace oi 'ilcM 'Vt& 
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thus exposed may be then caarefully inspected, and the 
cause of the irritation, if any is found, be removed. 

If the foreign body is not deeply buried, but is either 
lying on the surface, or slightly sunk into the epithelium 
of tne cornea or conjunctiva of the lids, it may 
be easily removed by a spud (fig. 13), or by a Fig. 13. 
broad needle. n 

If the foreign body is bwried deeply in the cor- | j 
wetA tissue, a broad needle should be passed into, 
l3ut without penetrating the cornea : inserting it 
just by the side of the object, it should be made 
to traverse the corneal lamelhe until the broad 
part of tlio blade is behind the foreign body, 
when, by thus giving a firm support upon which 
to act, another needle may be fearlessly used to 
pick gently from the surface until it reaches the 
object, which can then be lifted away. Should, 
however, the foreign body have so deeply pene- 
trated the cornea that it is feared any attempts to reach 
it from its surface may end in pushmg it into the ante- 
rior chaml^er, a broad needle should be passed into the 
anterior chamber and pressed against the inner surface of 
the cornea immediately behind the foreign body, and care- 
fully and steadily held in this position, whilst the surgeon, 
with anotlier needle, scrapes through the cornea, layer 
after layer, until he reaches it. 

Having removed the foreign body, one or two drops of 
olive or castor oil may be dropped mto the eye. The eyes 
should not be used for two or three days, and if there is 
pain, or a continuance of the irritation excited by the 
foreign body, two or three leeches should be applied to 
the temple, and the eye fomented with hot water or de- 
coction of poppy heads or belladonna (F. 8, 9). 

When tie foreign body has been allowed to remain for 
some days imbedded in the cornea, it frequently lights up 
a halo 01 inflammation around it, which may extend until 
it includes the whole or the greater part of the corneal 
tissue. The epithelium of the cornea immediately around 
the foreign particle becomes first whitened and swollen, the 
foreign body is loosened from its bed, and if not buried 
too deeply in the corneal tissue, may be detached, and 
washed away by the tears to the inner comftY o^ \Ni^ ^^^. 
But while these changes are going on in ^ft coTTXfi».,^^ 
Y&8cnlan'tjr of the eye is increased, a zone oi xe^ ^^^^^"9« 
h seen around the cornea,, and the eye is "very m\.cAst^si^* 
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of light. Generally all these symptoms subside after the 
foreign body has been removed, whether it be by the 
surgeon, or, as in some cases, by the natural rep&ratiTe 
efforts of the eye ; but occasionally the inflammation of 
the cornea which the foreign body has lighted up is 
severe and difficult to arrest, and even when cured leaves 
behind it a nebula which impairs the vision of the eye. 

Abkasions of the Cornea. — An abrasion of ihe cornea 
is the forcible removal of a portion of the epithelium from 
its surface. It is always the result of an injury. 

Symptoms. — Immediately after the accident there is 
photophobia, great lachrymation, and conjunfitival red- 
ness, with a feeling as if a foreign body were ia the eye. 
On examination of the eye before a good ]igh% the abra- 
sion will be recognised by the glistening facet, which will 
be seen at the part where the cornea has been ienuded of 
its epithelium. 

Prognosis. — Favourable in a healthy persor ; but in a 
delicate or exhausted patient, ulceration of ike cornea, 
diffuse suppurative comeitis, and ultimate loss of the eye, 
may be caused by this apparently slight accidait. Abra- 
sions of the cornea frequently occur m mothers who are 
suckling ; the child unconsciously claws at tie eye, and 
scratches off a little of the epithelium from ihe cornea. 
As the health of the mother during lactaticn is often 
very unfavourable for the repair of injuries, ▼ery severe 
inflammation may follow, which may lead tD complete 
destruction of the eye. 

Treatment. — If there is a simple abrasion of the cornea, 
and the patient is seen soon after the accideni, a drop of 
castor or olive oil, or cream dropped into the eye, will 
often give temporary relief, and may be repeated every 
two or three hours for the first day or two. Gently 
closing the eye and applying over it a cotton»wool com- 
press with a single turn of a soft roller will ^ve great 
ease, by effectuafly excluding the eye from ligLt, and by 
preventing the up and down movement of the lid, which 
serves to irritate the abraded surface. If the eye is very 
painful, the bandage may be removed three or four times 
during the day, whilst the eye is bathed with hot water, 
or with a decoction of poppy heads, and two leeches may 
be applied to the temple. If untoward symptoms come 
on, such as ulceration or abscess of the cornea, warmth 
and soothing remedies are still best suited. A warm 
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belladonna fomentation (F. 8) may be used, freqnentlj 
applying it to the eye with a hoUow sponge, so as to 
steam it, and thus relax and soothe the inflamed parts. 
In addition to this, two or three drops of a solution of 
atropine, gr. 1 ad aquae %\, may be dropped twice a day 
into the eye. If the aqueous grows turbid, and hypopion 
follows, tapping the anterior chamber with a fine needle, 
and letting off the aqueous, will often do good, or if there 
is pus between the lamellae of the cornea, Samesch's 
operation, page 35, will frequently give great relief. 

When abrasions of the cornea take on these unfavour- 
able symptoms, as they frequently do, it is usually on 
account of some condition of the patient's health specially 
unfavourable for the repair of mjuries. Too great ple- 
thora, anaemia, a constitution broken by drink and rough 
living, or one enfeebled from some exhausting cause, such 
as suckling, may retard recovery, or induce symptoms 
dangerous to the eye. Such conditions of system must 
regulate our constitutional treatment. In the one class 
of cases moderate antiphlogistic treatment will be called 
for, whilst in the other, the patient must be propped up 
by stimulants, and all irritation be allayed by sedatives. 
Opiates in these cases are of the greatest service, and a 
few minims of the liq. opii sedativ. combined with liq. 
cinchonae given three or four times a day will sometimes 
completely change the character of the inflammation, and 
induce a healthy action and a speedy recovery. If it 
should be preferred to give the opiate in one dose at night, 
it should be sufficient in quantity to produce sleep, as a 
single moderate dose will excite rather than tranquillize. 

Penetrating Wounds op the Cornea and Sclerotic. — 
A small incised wound of either the cornea or sclerotic, 
provided none of the other textures of the eye are injured, 
18 almost harmless : it rapidly heals, and no after incon- 
venience is experienced. We have evidence of this in the 
numerous operations on the eye, and especially in those 
for cataract and iridectomy. Wounds, however, which 
are produced by accident, are generally complicated by 
either contusion, haemorrhage, prolapse of the iris, lacera- 
tion of the lens capsule, or loss of vitreous ; and some- 
times by all these casualties together. The danger of a 
corneal wound is immensely increased if it should extend 
into the ciliary region, as there is then great risk of the 
other eye becoming affected with sympatKeUcoT^\i\»!Ki^TDL\^. 
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Perforating wounds in tie sclerotic are much more fatal 
to tho eye than aimilar woanda in the cornea ; they are 
more difficult to heal, and they will occaaionally remain 
pntulouH, Bad this eBpecially if the cut be in the lower 
region of tho eye, and there hua been aloas of Titreoos at 
the time of the accident. 




This occasional iQcapa,city to unite is dno to the oon- 
tinaed gaping of the wound, caused partly by tho rigid 
cup-like sclerotic being unable to adapt itself to the 
sndden diminution of bulk induced by an escape of 
vitreous ; and partly also by the continued draining of the 
vitreous through the wound, wliich tends to keep the 
cat edges apart by preventing the eye from being again 
plumped out by an abundant secretion of aqueous. If, 
however, the wound in the sclerotic be closed by a fine 
suture, and the escape of vitreous be thus arrested, union 
will at once take place. 

The suture should be of the finest silk, to each end of 
which a small needle should be fastened so as to allow of 
the eilk being drawn through each edge of the wound 
aeparately, and troia within outwaTds. 
Oener^ Treaim&ai. — The primarj tTeatmeiA muii.'^ 
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soothing ; the patient should be kept in a snbdned light, 
and the injured eye should be closed, and a compress 
bandage (F. 2) applied over the lids. Two or three 
leeches should be applied to the temple, thus anticipating 
rather than waiting for any excessive action which may 
arise, and one or two drops of a solution of atropine 
(F. 13) should be dropped into the eye twice a day, each 
time the compress is readjusted. After a few days the 
compressing bandage maybe discontinued, and warm or cold 
appucations to the eye may be substituted in accordance 
with the feelings of the patient. Belladonna may be nsed 
either in the form of a cold lotion or a warm fomentation. 

The Constitutional Treatment will vary somewhat with 
the condition of the patient. It must, however, be 
remembered that affections of the cornea, even though 
they are traumatic, will not bear much depletion. The 
inflammation which follows such injuries is reparative in 
its action, and requires to be watched and kept from ex- 
ceeding its proper limits, rather than that means should be 
taken completely to check it, as the part may perish from a 
want of vital action, as well as from an excess of energy. 

If the patient is robust, a brisk purgative (F. 100 — 102) 
may be presnribed, witk mm ^Miine or -dn^iMwe^ »edi. 
cine (F. 57, 58). A regular antiphlogistic course is seldom 
if ever required. A moderate, well-regulated diet, the 
avoidance of more stimulants than the case demands, 
and rest both to the eyes and body, place the patient in 
the condition most favourable for recovery. Pain in the 
eye sufficient to prevent sleep should be relieved by opiates, 
taking care at the same time that there is a regular daily 
action of the bowels. 

In delicate and feeble patients it may be necessary to 
order from the very commencement a liberal diet and a 
certain amount of stimulants ; and to prescribe tonics, 
such as the mineral acids with cinchona, or quinine 
(F. 67, 70), combining a few minims of liq. opii with each 
dose, to allay the constant irritability which injuries to 
the cornea often excite in such patients; or the opiate 
may be given in one full dose at bedtime. 

For wounds of the cornea complicated with prolapse of 
the iris, or wound of the lens, see articles Prolapse of the 
Iris, and Traumatic Cataract. 

RUPTUB^ OF THE EyE THROUGH THE SCLll^OTlC. — -TCCV.^ 

jB the most severe injury that can happen to tVie ft^e. "^^ 
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either destroy tbe eye at once, or elae so impairB it tliat 
it BelJom Bumciectly recovers to be of much service. It 
is neually caused bj blows on the eye with the fist, or 
with some blunt or semi-blunt instrument, or by the 
patient falling and striking his eye against some pTOJect- 
mg object. The eiiact spot at which the e^e will burst 
depends partly on the situation of the point which re- 
ceives the force of the blow ; stiU the locahty in wbicbtlie 
rupture tafees place is so frequently the same that the 
coincidence must be due to more than mere accidental cir- 
cumstances. 

The split in the sclerotic is almost invariably near the 
mai^n of the cornea, following somewhat the directioa 
of its cnrvature, abont one-siiteentb to one-eighth of an 
inch distant from it, and immediately anterior to the in- 
sertion of the recti mnBcles, The rent most commonly 
occurs in the horizontal diameter and upper region of the 
eye, in a line extending inwards from between the margin 

Fio 15 




Fig 15 representa the appearance of an eye which hail 
been ruptured through the Bcierotic Ihi-re was a dark 
cicHtnx lu ihe upper and inner region of the ejc marking 
the extent ot a ruptuie in the sclerotic. The npper half of 
the iris was wanting, having been carried away bj the lens, 
which had been eitruded through the rent in the Bclerotie at 
the timeoftheinjurj, 

ot the cornea and the superior lectM, asahoimin fig. 15. 
The next most frequent site is towaTte ^^ innet «^ 
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between the cornea and the internal rectus. It is com- 
paratively seldom that it occnrs to the lower or outer side 
of the cornea. If the rent be either to the inner or the 
outer side of the cornea, the split is more or less vertical, 
thus following the curve of the cornea. 

The cornea itself may be, and is frequently, ruptured 
by blows on the eye : but the injury when confined to the 
cornea is usually less severe and the result less disastrous 
than when the rent is through the sclerotic. A blow to 
rupture the sclerotic must be direct or nearly so, and in- 
flicted with great force ; whereas a side or glancing one 
will split the cornea. 

In rupture of the sclerotic, the injury is unfortunately 
not confined to the laceration only of this coat. The 
force which is required to produce it is so great that all 
the tissues within the eye suffer more or less. A portion 
of the iris is often prolapsed through the wound, and in 
some cases the greater part or even the whole of the iris 
is detached and shot out with the lens. The lens is 
usually dislocated; — most frequently it is jerked out 
through the wound, and escapes unnoticed. 

There is generally free haemorrhage from the different 
structures of the eye involved in the injury. From the 
torn iris and ciliary processes blood is usually effused 
into the anterior chamber and into the vitreous : and from 
the ruptured choroidal vessels blood clots are formed 
between the choroid and retina, and frequently also be- 
tween the choroid and sclerotic. Yitreous humour may 
escape from the wound at the time of the accident, and 
occasionally in a sufficient quantity to cause a partial 
collapse of the globe. 

Prognosis. — Our prognosis in cases of rupture of the 
eye must always be very unfavourable ; the wound is a 
contused and lacerated one — the most unfavourable for 
primary union — and it is in the ciliary region, the part of 
the eye worst suited for the reception of injuries. 

There are, however, cases in which a certain amount of 
sight is regained after a rupture of the globe through the 
sclerotic, and in my work on ** Injuries of the Eye" I have 
recorded the history of patients who after a rupture of 
the globe and dislocation of the lens from the eye have 
recovered sufficient sight to be able to read with a leiaa 
No. 20 of Jaeger's test types.* 



Injanea of the Eye, Orbit, and Eye\\da, ^. *l^^. 
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Treatment, — ^When the patient is seen shortly after the 
accident which has mptnred the sclerotic, it is often dif- 
ficult to ascertain the exact amount of damage the eye 
has sustained, as the anterior chamber is usually filled 
with blood, and the deeper parts of the eye thus masked 
from observation. In such cases it is well to watch the 
patient and to wait a few days before deciding on the ul- 
timate course to be adopted. Two or three leeches should 
be applied to the temple of the injured side, and repeated 
in twelve or twenty-four hours if the eye is very painful. 
Soothing applications afford the greatest relief, and a 
double fold oi linen wet with the opium or the belladonna 
lotion (F. 34, 37) may be laid over the closed lids. If the 
eye progresses favourably, towards the end of the week 
the blood in the antenor chamber will have been suffi- 
ciently absorbed to allow of a more accurate examination 
being made. The patient, though unable to discern 
objects, ought now to have a fair perception of light; 
failing to possess this, a very unfavourable prognosis must 
be formed. 

If after a fair trial of treatment the eye is found to be 
irreparably destro^red for all purposes of vision, my own 
feeling is, that it is by far the safest and wisest |ilan to 
remove it ; a long period of certain anxiety wiU be thus 
saved; aU further suffering will be ended, and the safety 
of the other eye will be secured. 

There are, however, certain cases of rupture of the 
globe in which the injury has been so extensive, that the 
eye has been manifestly destroyed at the time of the ac- 
cident. A severe rent in the sclerotic or cornea, with ex- 
trusion of the lens, and a portion of the iris and choroid, 
together perhaps with a collapsed or softened state of the 
globe from a loss of vitreous, would render any attempt 
to preserve the eye not only futile but trifling. After 
such an injury the only proper treatment is at once to 
excise the globe. 
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CHAPTEE III. 

DISEASES OP THE IRIS AND VITREOUS HUMOUR, 

Iritis, or Inflammation op the Iris, may be a yrimary 
disease, or it may be secondary to an inflammation of one 
or other of tbe coats of the eye. 

Primary Iritis may arise — 1. From some constitutional 
taint, as syphilis, rheumatism, or gout. 2. From sudden 
exposure to cold. 3. From an injury to the eye, which 
may be either mechanical or chemical, and to this form 
the term traumatic is applied. 

Secondary Iritis is caused by the extension of an inflam- 
mation from one of the tissues of the eye with which the 
iris is connected, as in comeo-iritis, and choroido-iritis ; 
the first word in each name indicating the site in which 
the disease commenced. Primary iritis may also in its 
turn implicate seconda/rily the neighbouring structures ; 
thus we nave irido-cyclitis, and irido-choroiditis. In the 
first-mentioned case, the ciliary body has become secon- 
darily involved ; and in the second, the choroid. Some 
authors have classified iritis in accordance with the in- 
flammatory exudation which is supposed to characterize 
each form of the disease, and have described iritis as 
plastic, serous, and suppurative. It should, however, be 
remembered that iritis is seldom either solely plastic, 
serous, or suppurative ; in rheumatic and syphilitic iritis 
we have eflusions both of serum and lymph ; and trau- 
matic iritis is often at first serous and afterwards suppu- 
rative. I prefer, therefore, where it is practicable, to 
prefix to the term iritis the name of its exciting cause, as 
it indicates the course of treatment to be adopted. I shall 
describe, therefore, in sections, the following varieties of 
the disease, and shall point out the peculiarity of the 
inflammatory exudations in each. 

1. Syphilitic 

2. Rheumatic and gouty 

3. Serous )■ Iritis. 

4. Suppurative 

5. Traumatic ) 

Iritis may he either acute or chronic ; \>ut \<i\i\<^evet '-^ 
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is, its symptoms and progress are modified by the cause 
which produced it. 

General Symptoms op Iritis. — The aqueous becomes 
yellow aftd serous, and as the disease advances it fre- 
quently grows turbid from flocculi of lymph or pus which 
will sometimes sink to the bottom of the anterior cham- 
ber, forming hypoi)ion. 

The iris loses its striated appearance from lymph 
effused on its surface and into its texture; its colour 
becomes consequently changed, and its brilliancy is 
dulled. A blue or a grey ins assumes a greenish hue, 
and the darker irides grow of a rusty or brownish red. 
The change of colour of the iris at the commencement of 
the attack is often more apparent than real, and is due to 
the iris being seen through a yellow serous aqueous,, 
which imparts to a blue or a grey iris a greenish tinge, 
but in the more advanced stages the altered colour and 
loss of striation are dependent on fibrinous effusion. 

The pupil is contracted and sluggish in its action, and 
the pupillary margin soon contracts adhesions to the cap- 
sule of the lens, at first only at points, so that when 
dilated with atropine, the unattached parts only being 
acted on, the pupil assumes a jagged irregular outline. 
But if the disease be unarrested by treatment, the whole 
pupillary margin becomes sealed to the lens capsule, 
forming what is termed complete synechia; and so firm 
is the bond of adhesion, that atropine will frequently fail 
to dilate any portion of the pupil. The disease still pro- 
gressing, lymph is effused on the capsule of the lens 
within the pupillary space. 

The Vasculanty of the Eye in Iritis. — The conjunc- 
tival surface is generally suffused, and in some cases there 
is great redness with slight oedema ; but the chief seat of 
the increased vascularity is in the ciliary vessels, which 
are seen as a red zone around the cornea. This vascular 
ring is one of the early symptoms of iiitis, and one of the 
most constant. 

In severe cases the increased vascularity of the iris is 
so great, that distended varicose vessels may be often 
seen with the unaided eye coursing along the surface of 
the iris. 

The impairment of vision is always considerable, and it 

increases as the disease advances. It is due to the fol- 

lowing causes — the turbid aqueous, Viie Vjxa^ ot^ ^\jka 
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capsule of the lens in the papillary area, and frequently 
also to the impaired power of accommodation caused by 
an extension of the inflammation to the ciliary body. 

The degree of pam in iritis is very variable : in some 
cases it is slight, whilst in others it is most acute, and 
forms one of the prominent symptoms. The pain is of a 
neuralgic character — in the eye, around the brow ex- 
tending upwards over the side of the head, and down- 
wards along one side of the nose. In syphilitic iritis the 
pain is usually slight, whilst in the rheumatic form it is 
often very intense. 

Intolercmce of light is not as a rule a marked symptom 
in iritis. There is generally some photophobia, but it is 
seldom that it amounts to the intense dread of light which 
is witnessed in some of the affections of the cornea. To 
this, however, there are occasional exceptions ; and in a few 
cases of rheumatic and traumatic iritis, I have seen as much 
photophobia as is met with in the most acute corneitis. 

In iritis there is a strong tendency to recurrence. An 

eye which has once suffered is rendered specially liable to 

another attack, and this is peculiarly the case in the 

rheumatic form of the disease. So frequent indeed are 

!ihe recurrences of this variety of iritis, that by some it is 

lesignated by the special name of re<ymrent iritis. Such 

re the general symptoms of iritis ; but any one of them 

lay be modified by the cause which has given rise to the 

isease. I will now briefly consider some of the charac- 

ristic and diagnostic symptoms of the special forms of 

itis already mentioned at page 79. 

Syphilitic Iritis usually first appears during the 
•ondary eruption, or just as it is begmning to fade. It 
characterized by a peculiar tendency to the rapid efiu- 
1 of lymph, whicn, if not arrested by appropriate 
^tment, soon leads to permanent damage of the eye. 
efiusion of lymph is often so copious, that nodules of 
\ large as millet seeds will be seen along the margin 
he iris, and sometimes the deposits are in single 
ted patches of a greater size. I have seen a third of 
ris covered with one solid mass of lymph, and the 
completely occluded by it. I have never known a 
>f syphilitic iritis go on to suppuration. The ^qam 
read of light are not usually marked BynipU>TXL^,aTv^ 
aly are not so severe as is commonly ioxxndL Ta. \\ifc 
9tjc form of the disease. 
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Treatment of Syphilitic Iritis. — ^Mercury is here impe- 
ratively called for. It should be given in doses sajSiciently 
large and frequent to bring the patient quickly under its 
influence, but as soon as ^e gums be^in to grow tender 
and spongy, the (mantity should be dmunished so as to 
avoid anything like profuse salivation. A piece the size 
of a nut of the unguent, hydrarg. may be rubbed into the 
axilla night and morning ; or a pill with calomel and 
opium (F. 106) may be given twice a day. If the patient 
is feeble, quinine may be prescribed at the same time, 
and this may be conveniently ordered in a pill or mixture 
(F. 70) during the day, whilst the mercurial inunction is 
used night and mornmg. If the patient has already been 
salivated before he first comes under treatment, the iodide 
of potassium mixture (F. 81) should be given, and a slight 
mercurial action may be kept up by a little of the unguent, 
hydrarg. c. belladonna (F. 112) being rubbed into the 
brow and temple, and allowed to remain on during the 
day; or, if the patient can bear it, pil. hydrarg. sub- 
chlorid. comp. gr. 5 may be ordered every other night. 
Pain and restlessness should be relieved by repeated doses 
of opium. Half a grain of the extract of opium may be 
ordered every four or six hours as rec[uired. It often 
seems to exercise a marked beueficial influence in con- 
trolling the inflammation. When all the effused lymph 
has been absorbed, and the iritis has nearly subsided, tne 
mercurial mediciues should be omitted, but the iodide of 
potassium should be continued for two or three months 
combined with a bitter tonic, or if the patient is ansBmic, 
with some preparation of iron (F. 82). If the iritis recur 
after some months, or if it assume a chronic form, a 
mixture of the perchloride of mercury with the iodide of 
potassium (F. 8b) will be often found of great service. 
Atropine is essential in the treatment of every form of 
iritis, and should be ordered at the very commencement 
of the attack, and persevered in during its continuance. 
A solution of the strength of gr. 2 ad aqusa 5 1 should be 
dropped into the eye twice or three times a day. The 
object is to keep the pupil dilated, and by so doing to tear 
through any adhesions which may have formed oetween 
it and the lens capsule. It also allays irritation, and by 
paralysing the accomitiodative power places the eye in a 
state of rest. When the atropine fails to give ease, or 
acts as it does in exceptional cases as an initant, the bed* 
Jadonna lotion (F, 34) may be Bu\)stitu\AdL. 
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If, however, the pupil should become closed by the 
e£Pasion of lymph on to the pupillary area of the lens 
capsule, and by posterior synechise, an iridectomy should 
be performed when the eye is free from inflammation, for 
the purpose of making an artificial pupil, and for pre- 
Tenting the recurrence of the iritis. 

BrHETJMATic Ikitis is chiefly a serous inflammation; 
some lymph is effused, sufficient to cause tags of adhesion 
between the iris and lens capsule, or even in severe cases 
to produce a complete closure of the pupil ; but it is not 
poured out as in the syphilitic form in quantities to 
be easily seen on the surface of the iris with the naked 
eye. The aqueous is yellow and serous. The apparent 
cnange of colour in the iris in rheumatic iritis is often 
mainly due to the yellow aqueous through which it is 
seen. I have frequently noticed the greenish-coloured iris 
at once restored to its normal grey or blue, when the 
yellow aqueous escaped, either from a puncture in para- 
centesis of the cornea, or in the operation of iridectomy. 
Srheumatic iritis is often associated with rheumatism 
elsewhere, such as pains in the limbs or joints ; or the 
patient has suffered previously from rheumatic fever. In 
some cases where there are frequent recurrences of iritis, 
the patient is never completely free from rheumatic pains ; 
if the limbs and the joints are exempt, the soles of the 
feet or the heels are tender. 

Bheumatic iritis is very recurrent, and although the 
eye may recover from each attack, yet fresh traces of the 
disease are each time left, which greatly cripple. if they 
do not eventually destroy the eye. The pain is severe and 
neuralgic, and sometimes very intense. There is also 
frequently a great dread of light, which is often quite out 
of proportion to the severity of the attack. I have had 
pauents with rheumatic intis suffer such intense photo- 
phobia that they were unable to tolerate a ray of light in 
their room, and for a time lived in absolute darkness. 
This excessive dread of light is however exceptional. 

Gronorrhoeal rheumatism is often followed by a serous 
iritis of a very recurrent nature, and in no way differing 
from the ordinary rheumatic type of the disease. In one 
patient who was under my care, the recurrence of the 
iritis was usually preceded by a return. o£ \hfe \tt^\)ccNi3^ 
discharge^ which iasted for a few daya an^ ^i)ti€Vi ^^'o^- 
peared. 

G 2 
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GroUTT Iritis. — Mr. Jonathan Hutcliinson has described 
a form of iritis which he has noticed in the children of 
gouty parents. He says : " Its snbjects are nsually the 
immediate offspring of those who have suffered from true 
gout. The iritis occurs at an early age, and differs from 
the other forms of arthritic iritis in being insidious and 
persistent rather than paroxysmal. Without any attack 
of acute inflammation, adhesions quietly form between 
the iris and the capsule of the lens. These gradually in- 
crease in number, the pupil first becomes excluded and 
afterwards occluded, and, as a last stage, effusion behind 
the iris completes the disorganization of the eye. I have 
as yet observed it pass on to complete destruction of sight 
in only a single instance. In the latter stages I believe 
that opacities in the vitreous usually form, but, owing to 
the blocking up of the pupil, it is not always easy to 
demonstrate them. The malady in question usually 
begins in but one eye, and advances to almost entire loss 
of sight in it before attacking the other. Ultimately, 
however, I believe that both are almost always affected. 
Although I wish to assert strongly that it differs from 
all the common types of arthritic iritis in having no 
paroxysms, and in being insidious and for the most part 
painless, I by no means intend to deny that it is liable to 
exacerbations and periods of improvement. Thus the 
patient will usually complain that the eye feels hot and 
uncomfortable at tne time that the adhesions are forming, 
. and sometimes there may be a slight and transitory con- 
gestion of the conjunctiva. These symptoms of inflam- 
mation are comparatively rather than absolutely absent. 
I have thus far found the disease remarkably intractable 
under treatment."* 

Treatment. — Eheumatic and gouty iritis do not require 
the active mercurial treatment recommended for the syphi- 
litic form of the disease. Iodide of potassium in small 
doses combined with the bicarbonate of potash (F. 81) 
may be given during the day, and at night a pill with 
calomel gr. 1, pulv. ipecac, comp. gr. 6 ; or the unguent, 
hydrarg. c. belladonna (F. 112) may be rubbed daily into 
the temple. In some cases this treatment will fail to 
give any relief, and quinine in 2 grain doses may then be 
ordered with great benefit ; or the quinine may be com- 
bined with the tinct. ferri perchlorid. (F. 72). When there 

* Lancet, Jan. 1, Iftl.B, ^. 1. 



lEITIS, 86 

is great photopliobia and pain in the eye, the quinine, or 
quinine and iron treatment, together with a mild mer- 
corial inunction into the temple, will be found most use- 
ful; to relieve the pain a fourth or a third of a grain 
of the acetate of morphia (F. 25) may be injected sub- 
cutaneously into the arm, or half a grain of the extract 
of opium may be given everv four or six hours. Turpen- 
tine has been prescribed with advantage in obstinate cases 
of non-syphilitic iritis. The ol. terebinth, may be ordered 
in small and repeated doses as in (F. 91) ; or the Chian 
turpentine may be given in 5 grain doses three times a 
day. During the whole of the attack of iritis the pupil 
should be kept dilated either by means of atropine, or 
with the belladonna lotion (F. 34). 

If the pupil should become partially or completely 
closed by adhesions between the pupillary border of the 
iris and the lens capsule an iridectomy should be per- 
formed. The removal of the portion of iris tends to 
prevent a recurrence of the iritis, and in cases where there 
18 complete occlusion of the pupil, it greatly improves the 
sight. The time for the operation should be in the in- 
terval between the recurrences of the iritis when the eye 
is quiet. 

Sebous Ibitis — AquO'Capsulitis — Keratitis punctata — 
comes on frequently without any apparent cause, and is 
most commonly seen in young people, and in those who 
present either the markings of the teeth or the creasings 
about the mouth which point to some hereditary taint of 
syphilis. It is characterized by an increased secretion of 
the aqueous, which is usually somewhat turbid, and by 
small punctated opacities on the posterior surface of 
the cornea. These opacities are caused by a deposit 
of small conical masses of lymph from the aqueous 
humour. 

Symptoms. — Diffused haziness of the cornea with small 
dotted opacities on its posterior surface. The anterior 
chamber is deepened from an increased secretion of 
aqueous, which is serous and slightly turbid. The iris is a 
little discoloured from being viewed through a yellowish 
medium, and the pupil is either of about its normal size 
or slightly dilated. In this respect serous iritis shows a 
marked difference from all the other forma ol \iAa.TMXia.- 
tion ol the iriB, and it ia to be attributed to \!tife mct^^a^^ 
teDSMon which ia bo often met with in ttiia aSecXiwi, ^la.^ 



86 DISEASES OF THE IRIS. 

also to its being frequently associated with disease of tlie 
deeper structures or the eye. There is increased vascu- 
larity, especially in the ciliary region. Occasionally there 
is much pain, oread of light, and lachrymation, but these 
are by no means constant symptoms, as in some patients 
they are excessive, whilst m others one or all may be 
almost wanting. 

Treatment of Serous Iritis, — Small doses of the iodide 
of potassium combined* with iron (F. 82), or with a bitter 
tonic (F. 81), may be prescribed ; or if the patient is very 
feeble, quinine with iron (F. 71), or the mineral acidfs 
with bark (F. 67) will be better suited. In children the 
syrup of the iodide or compound phosphate of iron (F. 127, 
131), will be often found beneficial, with small alternate 
doses of the hydrarg. cum creta cum rheo once or twice a 
week. The pupil should be kept under the influence of 
atropine, and the eyes frequently bathed with the bella- 
donna lotion. The internal administration of mercury, 
except in occasional alterative doses, is prejudicial. If the 
eye should become glaucomatous, an iridectomy should 
be performed. 

Suppurative Iritis is generally consequent on an in- 
jury, or it may follow an operation on the eye, but it may 
also occur without any very apparent cause in patients 
who are in a low state of health. The disease is charac- 
terized by a rapid inflammatory exudation which soon 
fills the pupil. The iris at first appears hazy, and the 
markings of it indistinct or lost ; its surface then becomes 
partially or entirely coated with a film of puro-lymph. 
tarticles of lymph and pus gravitate to the bottom of the 
anterior chamber, and constitute the condition known 
as hypopion. Up to this stage the cornea will often con- 
tinue clear and bright, and if the iritis be now arrested, 
the eye may recover, but the pupil will be closed by ad- 
hesions to the capsule of the lens, and by a false mem- 
brane. Unfortunately the disease usually progresses, the 
cornea next grows steamy and dull, it then ulcerates in 
part, pus is effused between its laminae, and onyx is 
formed ; perforation will follow, and the eye will be pro- 
bably, for all useful purposes, lost. (For treatment, see 
Traumatic Iritis, next section.) 

Traumatic Iritis is due to an in^Tirj, ^^nfttally a 
penetrating wound, of the eye wlaich. nB.% ydn^-^^^ eiJCaei 
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the iris, or the lens, or both. It is most apt to follow 
when the iris is either contused or lacerated, or partially 
strangled, as in cases of prolapse. 

Wounds of the lens are peculiarly apt to cause iritis ; 
the lens swelling from the imbibition of the aqueous 
presses on the back or uveal surface of the iris, and acts 
as a most powerful irritant. We have illustrations of this 
occasionally after needle operations for soft cataract, or 
after the extraction of hard cataracts, when fragments 
of cortical matter remain after the lens has been taken 
away. 

Traumatic iritis may occur in two forms — the acute 
and chronic. 

The a/yuie usually comes on within the first four or five 
days after the injury, and is ushered in with cedema of 
the lids and chemosis of the conjunctiva. The inflamma- 
tion may be plastic, producing a rapid exudation of 
lymph into the pupil and on to the surface of the iris, 
but more frequently it is sv/ppuratwe (see preceding 
section, p. 86). 

Acute traumatic iritis may terminate in three ways :— 

1. Under suitable treatment the eye may recover ; but 
as the result of the inflammation, there will probably 
remain a more or less complete closure of the pupil from 
a false membrane, with adhesions of the pupillary border 
of the iris to the lens capsule. 2. The acute symptoms 
may gradually subside, and then become chronic. 3. The 
eye may be destroyed by an extension of the inflammation 
to the cornea, or to the deeper structures — the choroid 
and retina. 

The chronic form usually commences from one to three 
weeks after an- injury. It is frequently seen after opera- 
tions for the extraction of cataract, and especially if the 
iris has been much pressed upon in the passage of the 
lens from the eve. It is always accompanied with 
photophobia and lachrymation, and the edges of the lids 
often become puSy, thickened, and excoriated. The 
aqueous becomes serous and the striation of the iris in- 
distinct. The pupil is but slightly and irregularlv acted 
on by atropine, and there is a slow dull pain in the eye. 
This chronic condition will last frequently many weeks, 
and it yields but slowly to treatment. 

Treatment. — In traumatic iritis metcuTy \» ^^'^'cpca. 
required, and in the early stages Bho\)l^ "Clo\» "Vift Y^^- 
Bcri'bed. The iritia ia due to an injury, an^ \ivmft wi^ ^'i^ 
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must be given to allow the eye to recover from the 
mischief it has sustained. Soothing applications to the 
eye are beneficial. The solution of atropine (F. 13) should 
be dropped into the eye two or three times daily, and a 
fold of linen wet with the belladonna lotion (F. 34) may 
be laid over the closed lids. If there be much pain, two 
or three leeches should be applied to the temple, and 
these may be repeated if necessary. The bowels should 
be freely acted on by a mild purgative, and if there be 
much constitutional irritation, an effervescing or saline 
mixture (F. 58, 60) may be given during the day, and an 
opiate at night to relieve pain. After the first acute 
symptoms have passed away, the patient will generally be 
benefited by the mineral acids with bark (F. 67). If the 
iritis should become chronic, a slight mercurial inunction 
into the temple will sometimes afford relief. If the iritis 
be suppwratvvei and there is hypopion, warm applications 
will afford the greatest comfort, and the fotus belladonnsB 
(F. 8) or fotus papaveris (F. 9) may be ordered. When 
there is hypopion and great pain, paracentesis of the 
cornea will often be found very beneficial. 

Cysts of the Ibis usually occur after an injury to the 
eye, generally a penetrating wound, from which the iris 
has suffered either by prolapse or puncture ; but they are 
occasionally met with m eyes where no assignable cause 
for their origin can be traced. They are round or oval 
in shape, and generally filled with a transparent fluid. 
Although apparently on the surface of the iris, yet they 
are developed in its substance between the anterior or 
muscular, and the posterior or uveal layer of the iris. 
Mr. Bowman, in his " Lectures on the Eye,"* says, " It is 
evident in this disease that the muscular tissue of the 
iris is expanded over the fluid ;" and further on, " that the 
uvea (which is always dark) is not protruded with the 
muscular tissue, but separated and thrown posteriorly; 
for if it were in front oi the fluid of the vesicle, its pig- 
ment would be obvious enough in the attenuated tissue, 
whereas it is not visible there." 

In a case which came under the care of Mr. Hulke, the 
cyst was pedunculated, and he succeeded in removing it 
entire. In the microscopical examination which he after- 

* Lectures on the Parts concerned in the Operations on the 
JSre>, 1849, p. 76. 
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wards made, he was enabled to confirm tlie description 
previously recorded by Mr. Bowman. He found that 
"the cyst wall was a delicate, homogeneolis membrane, 
varying from ^^n/ ' to ^^5^" in thickness. Its outer sur- 
face was overlaid by a net of fusiform cells, identical with 
those of the contractile tissue of the iris ; and its inner 
surface was lined b^ a |)avement epithelium, the cells of 
which differed much in size in different parts of the cyst."* 
A cyst of the iris may exist without giving the patient 
any inconvenience, but if it increases so as to encroach 
upon the pupil, it at once produces impairment of vision. 
It may, however, excite great irritation, and in the case 
already mentioned as having been reported by Mr. 
Hulke, it gave rise to sympathetic symptoms in the other 
eye. 

TrecUiment — Excise the cyst with the portion of iris to 
which it is attached. This is best accomplished by the 
ordinary operation of iridectomy, taking care that the 
cyst is drawn out of the wound before the segment of iris 
is cut off with the scissors. Puncturing the cyst with a 
fine needle has been tried, but with only temporary suc- 
cess, as the cavity is soon refilled. 

Ctsticbbctjs on the Iris. — Cysticerci may appear on 
the iris, in the vitreous, or behind the retina. They look 
like transparent vesicles, with a slight constriction m one 
part, diviaing the head from the body. When on the 
iris, the hydatid cyst should be removed, and this may 
be readily accomplished by excising the portion of iris on 
which the vesicle is implanted, as in the operation of 
iridectomy. An interesting example of this rare disease 
is recorded by Mr. T. Pridgin Teale in the Royal London 
Ophthalmic Hospital Reports, vol. v. page 320. A cysti- 
cercuB within the eye must be regarded as a very grave 
affection ; and if it oe detected in the vitreous, an attempt 
should be made to remove it, even though the endeavour 
to do so would necessitate a preliminary extraction of the 
lens, as in the case recorded by Von Graefe.f 

Melanotic Saecoma will occasionally spring from the 
iris, although the usual site for this growth is from the 



BoyaJ London Opbthalmio Hospital Reports, vo\. -sfA. ^. \^. 
f Arobiv fUr Ophthahnologie, iv. ii. 111. 



90 DERANGEMENTS OF THE IRIS. 

choroid. Wben the disease has been satisfactorily diag- 
nosed, there should be no delay in excising the eye. See 
Intka-ocular Tumoues. 

FUNCTIONAL DERANGEMENTS OF THE IRIS. 

Mydriasis, or dilatation of the pnpil, may arise from 
intra- and extra-ocular causes, and also from the action of 
certain drugs on the sphincter pupillae of the iris. 

The intra-ocular changes, or morbid states of the eye, 
which produce mydriasis, are — iacreased or glaucomatous 
tension of the globe ; diseases of the choroid or retina ; 
and injuries which affect the ciliary nerves either by lace- 
ration or by pressure on them from a blood-clot. 

The extra-ocula/r causes are complete paralysis of the 
third nerve, or palsy only of those filaments of it which 
supply the pupil ; disease of the optic nerve beyond the 
eye ; or the presence of a cerebral tumour or some other 
disease of the brain. It is often very difficult to ascertain 
the cause of mydriasis, as it will frequently occur sud- 
denly in one eye, without any other paralytic symptoms, 
and with only a very slight impairment of vision. In 
this condition I have known an eye remain for many years, 
the pupil continuing fixedly dilated a third or a half more 
than tnat of the other eye, and without any further evi- 
dence of disease being manifested. In such cases it is 
probable that there is no absolute paralysis of the fila- 
ments of the third nerve which supply the iris, but simply 
a preponderance of power in the radiating over the 
sphincter fibres, possibly due to some refiex irritation. 
This theory is strengthened by the fact that atropine will 
usually induce a further dilatation, showing that the 
sphincter of the iris still exerted some control in limiting 
the size of the pupil. With mydriasis there is diminution 
and sometimes complete loss of the accommodative power 
of the eye. To ascertain if the impairment of vision be 
due solely to the dilated pupil, it is only necessary to try 
the effect of making the patient look with the affected 
eye through a pinhole aperture in a piece of card held 
close to the eye, when if there be no loss of accommoda- 
tion, and the retina be sound, the acuteness of vision will 
be restored. 

Of the drugs which exercise a dilating influence on the 
pupil, the most prominent axe loeUaAonna, stramonium, 
ana hyoscya,mua. The sulphat© oi «A.xo\>\a, ^xe^^x^ 
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from belladonna is the most rapid and efficient of all 
the mydriatics we at present possess. Its effects are 
produced by the solution of atropia jpermeating the cornea, 
and coming into direct contact with the nerves of the 
iris. This has been proved by tapping the anterior 
chamber of an eye under the influence of atropine, and 
with the aqneons dilating the pupil of another eye. Its 
action is chiefly if not entirely due to its paralysing the 
filaments of the third nerve, which go to the iris, and thus 
producing complete relaxation of the sphincter pupillse. 
From Ruete's observations it would appear that atropine 
also stimulates the radiating or dilating fibres of the iris 
to contract, as he found that the widely dilated pupil 
which accompanies complete paralysis of the third nerve 
woidd expand further under tne influence of atropine. In 
practice the sulphate of atropia is preferred to the alka- 
loid, on account of its greater solubility. Applied to the 
eye in solution, it is in most cases a direct sedative, but 
after long continued and frequent instillation, it will often 
create a good deal of conjunctival irritation. In excep- 
tional cases it is a powerfiu irritant, and will give rise to 
acute inflammatory symptoms. I have related examples 
of these anomalous effects of atropine in a short paper in 
the Ophthalmic Hospital Eeports.* They are no doubt 
due to some peculiar idiosyncrasy on the part of the 
patient which renders him intolerant of atropine. It has 
been suggested that the presence of some free acid is the 
reason of the sulphate of atropia acting occasionalljr as 
an irritant ; but tnis theory is untenable, as the drug is a 
neutral salt. 

Mtosis, or contraction of the pupil, may arise from a 
spasmodic action of the sphincter pupillaB, or from a loss 
of power in the dilator or radiating fibres of the iris. It 
may be produced by hypersesthesia or over-sensibility of 
the retina ; or it may iJe acquired from the constant habit 
of working at minute objects, as in watchmaking, &c. 
The most fi-equent cause, however, of myosis, is some 
affection of the spino-sympathetic filaments which supply 
the radiating or dilating fibres of the iris. Myosis is met 
with in disease of the upper part of the spinal cord — that 
portion of it which sends nervous filaments to the cer- 

— ^^^M^ ■» !■■■ .Ill ■■■ ■■^■^^■^■1^— I^B ,, , ^^^^^^ 

♦ On some of the AnomalouB Effects of AtTopin© on \\i^^^^. 
Sojral London Opbtbalmio Hospital Reports, vol. \\.^. U*^- 
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yical sympathetic ^nglia. Tumours in the neck pressing 
on the sympathetic nerves have been long known to 
produce myosis. Dr. Ogle* has reported a very in- 
teresting case in which the right carotid was tied by Mr. 
Henry Lee, on account of an aneurism in the right side 
of the neck. The right pupil was small (not contracted, 
however, so much as it might be), and not influenced by 
the light of a candle, whilst the left pupil was lar^e and 
responsive to light. The man had been for nineteen 
years and a haE a soldier, and had generally enjoyed 
good health until about five years berore when he was 
shot by a bullet, which passed through the outer third of 
the right clavicle, making its exit about an inch behind 
that bone. Between seven and eight weeks afterwards, 
the wound <}uite healed, and he rejoined his regiment in 
the field. Smce that time he has had a series of abscesses 
in the neck. He was ultimately invalided to England, and 
sent to Netley, where he was found to have an aneurism 
in the neck, for which he was afterwards admitted into 
St. George's HospitaL In this patient, the myosis was 
probably due to injury of the cervical sympathetic nerve. 
Atropine has usually but little influence upon the con- 
tracted pupil ; it may enlarge it slightly, but it will seldom 
dilate it widely, showing that the cause of the myosis in 
such cases is due to a more or less complete paralysis of 
the radiating fibres of the iris, which will not dilate the 

Eupil even when the sphincter or circular fibres have 
een completely relaxed. The pupils of one or both eyes 
may be affected with mvosis. I nave seen several cases 
where both pupils have been contracted to the size of pins' 
heads, and have remained in this state for years without 
more annoyance than a slight diminution in the acuteness 
of vision. When myosis is dependent on some morbid 
state of the spino-sympathetic nerves, there is generally a 
great desire for strong lights, with which the patient is 
often able to read the smallest type ; but in a subdued 
light the sight is often very defective. I have lately had 
a patient suffering from extreme myosis who literally sur- 
rounds himself at night with a blaze of artificial lights to 
enable him to read, whilst by day he sits with the full 
glare of the sun on his book. 

. Another defect which is occasionally met with in spinal 
mjosis, is colour-blindness. Dr. Argyll Bobertson has 

♦ Lancet, March IS, Ift^^, 



CALABAR BEAN. 9S 

recently related in a pamphlet,* a very interesting case 
of spinal disease in whicli myosis and colonr-blindness 
were prominent symptoms. He has also cited other in- 
stances of this peculiar impairment of sight as having been 
piodaced both by disease and injnry of the spinal cord. 

Treatment of Mydriasis omd Myosis. — No special line 
of treatment can be laid down for the cure of these func- 
tional derangements of the iris; they are dependent on so 
many and snch varied conditions. An endeavour should 
be made to ascertain the cause of the altered state of the 
pupil, and according to the information thus gained the 
patient must be treated. In mydriasis a we& solution 
of Calabar bean, and in miosis one of atropine, may be 
used once daily to the eye, if they afford rehef. In such 
cases the gelatine discs of Calabar bean and atropine are 
very usefol. 

CaljlBAB Bean — Physostigmatis Faha, — Contraction of 
the pupil may be artificially produced by applying a solu- 
tion of the Calabar bean to the eye (F. 16), or one or 
two of the small gelatine discs impregnated with this drug, 
or the guttsB eserini (F. 17). For the knowledge we pos- 
sess of the peculiar properties of the Calabar bean we 
are indebted to Dr. Fraser and Dr. Argyll Robertson. 
The former gentleman in 1862 discovered its influence on 
the pupil; and the latter in 1863, its effects upon the 
accommodation of the eye. 

The Calabar bean rapidly induces extreme contraction 
of the pupil, and a myopic state of vision, and this it 
does by stmiulating the branches of the third nerve, and 
producing a temporary spasm of the sphincter pupillas 
and ciliary muscle. In from five to ten minutes after the 
application of the drug the pupil begins to contract, and 
in from half to three-quarters of an hour it has reached 
its maximum effect. The pupil is then reduced to rather 
less than a line in diameter, and the eye is rendered 
myopic, the near and far points being approximated to 
the eye. These changes last for a variable time in ac- 
cordance with the strength of the solution which has been 
used. The accommodative power is often restored in a 
few hours, whilst it will frequently take two or three days 
before the pupil will regain its normal size. The bean 

♦ Eye Symptoma in Spinal Disease. OUvex & "Bon^, ^^ycl- 
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also possesses the power of counteracting for a time the 
influence of atropine. Thus, if a little of a strong solu- 
tion is introduced into the eye whilst the pupil is dilated 
to its utmost with atropine, it will generally cause it to 
contract to its natural size, and sometimes even below it, 
if the dilatation of the pupil is due to a weak solution of 
atropine. This effect, however, of the bean is evanescent, 
and passes off in a few hours as the atropine resumes its 
sway over the pupil. 



OPERATIONS ON THE IRIS, 

Fig. 16. The Operation of Iri- Fig. 17. 

DECTOMT. — ^A sprinff-stop 
speculum ha4«'^been 
placed between the lids, 
the operator standing be- 
hind the head of the pa- 
tient, seizes with a pair of 
forceps in his left hand 
the conjunctiva and sub- 
jacent fascia of the eye, at 
a part near the cornea, 
opposite to that at which 
he is about to 'introduce 
the point of the iridec- 
tomy knife; whilst with 
his right hand he makes 
an incision in the scle- 
rotic with a lance-shaped 
knife (fig. 16) at about 
one line trom the margin 
of the cornea, so that the 
point of it may enter the anterior chamber just 
m front of the ciliary attachment of the iris. 
In directing the blade of the knife across the 
anterior chamber, care should be taken to keep 
the point of the instrument slightly forwards, 
so as to avoid the risk of wounding the lens. The 
surgeon now hands over the forceps, which fixed 
the eye, to his assistant, who, if necessary, ro- 
tates the globe a little downwards, and steiadies 
it whilst he excises a portion of the iris. If the 
ilia is already prolapsed, as oftens happens, he at 
ouce seizes it with a pair of iriBioTcepa V^^.\7\, 
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or if not, lie introduces the blades of the forceps throngh 
the wonnd, and makes them grasp the iris near the 
pupillary border, and then, drawing a portion of it ont of 
the wound, he cuts it off with a pair of fine scissors. 

When the anterior chamber is so shallow that the 
iridectomy knife cannot be used without incurring the risk 
of wounding the lens, the incision in the sclerotic should 
be made with an ordinary cataract knife, or with Graefe's 
linear extraction knife. The point of the blade, after it 
has pierced the sclerotic, should be directed along the rim 
of the anterior chamber for a distance in accordance with 
the desired size of the incision, and then making the 
counter-puncture, it should cut its way out as in the ordi- 
nary flap extraction. 

If there be excessive dilatation of the pupil, as in cases 
of advanced glaucoma, it is well to cause its contraction 
by means of fiie Calabar bean before proceeding to iridec- 
tomy. A few drops of the guttae physostigmatis fabae 
(F. 16) or guttsB [eserini (F. 16) may be dropped into the 
eye about one hour before the operation. With the pupil 
contracted, the surface of the lens is protected by a broad 
band of iris, and the chance of its being pricked by the 
point of the knife is greatly lessened. 

Abtipicial Pupil. — ^To gain the full benefit which an 
artificial pupil will afford in properly selected cases, the 
cornea should be first very carefully examined, and, if 
necessary, by oblique illumination with ophthalmoscopic 
light, to determine the part opposite to which an artificial 
pupQ will be the most effective. In examining the cornea, 
the two points to be noted are, 1, its transparency, and 
2, its curvature : that part should be selected which is the 
most transparent, and which has the most normal curve. 

The operation most in use for the formation of an arti- 
ficial pupil is iridectomy ; but there are many cases for 
which it is not suited, when one of the following methods 
may be selected, according to the special indications which 
the eye may present : — 

1. With a broad needle and Tyrrell's hook. 

2. By iridodesis or ligature of the iris. 

3. By division of the iris with a pair of scissors. 

4. By excision of a triangular-shaped piece of the iris. 

1. To make an Artificial Pupil with a Broad Needle aud. 
TyftreWs Hook, — The patient lying on a coudo., a. «»^im^'' 
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stop Bpecnlxim (fig. 18) is to be introduced between the lids, 
so as to keep them apart. The operator standing behind 
the head oi the patient, with one hand seizes the con- 
junctiva and submucous tissue of the eye with a pair of 

Pig. 18. 




forceps, so as to steady it, whilst with the other he makes 

an opening in the extreme margin of the cornea with a 

broad needle. Having completed the incision, the broad 

needle is to be withfiawn, and the eye being still held 
by the forceps, a Tyrrell's hook (fig. 19) is to 

Fig. 19. be passed sidewoA/s through the corneal wound 
<| into the anterior chamber and onwards across 
the iris to the pupil, when it is to be turned 
with the hook downwards, so as to catch the 
pupillary edge of the iris, and then to be slowly 
and carefully withdrawn from the eye. When 
the hook approaches the opening at the margin 
of the cornea, it must be again turned on its 
side, or a diflB.culty will be experienced in getting 
it out of the eye. As soon as the iris is drawn 
from the eye, the assistant should cut it off 
close to the cornea with one snip of a pair of 
fine scissors. The operation is now finished; 

the speculum should be removed from the eye and a fold 

of wet linen laid over the closed lids. 
This operation is applicable to those cases where there 

is a pupil, or at least a portion of one, to the free edge of 

which the hook can fasten itself. 

2. Artijidal Fv/j^l hy Iridodesis or Ligature of the 

Iris. — Thia operation was first suggested and practised 
bjr Mr, Critchett, who published aia. ac^ioxwafc of it in the 
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Royal London OphthaJmio Hoapital Reports, vol. i. page 
220. It may be performed a,a followa : — The patient lying 
on hie back, a Bpring-stop speculum is placed between 
the lids, and tiie operator with one hand lays hold of the 
conjunctiva of the eye with a pair of forceps, to fix it, 
whdat with the other he makes an opening with a, broad 
needle through the extreme margin of the cornea. A 
snfiiciently large incision having been made for the intro- 
duction of the hook, or the forceps, or whatever instru- 
ment is to be used to seize the iris, the broad needle is 
withdrawn, and a small loop of fine silk (fig. 20, a) is then 




laid over the wound. _ If the hook (fie. 19) is the instru- 
ment selected, it is introduced by the corneal wound 
int« the anterior chamber, passing through the loop of 
silk ; and catching the pupillary edge of the iris, it is 
sbwly and carefoSy drawn out of the eye, dragging with 
it the piece of iris it holds into the loop of silk. Ab soon 
as the irie is within the loop, the assistant, with a pair of 
cilia forceps in each hand, seizes hold of its two ends and 
draws them firmly together, so as to cause the strangula- 
tion of the protruded portion of iris, and at the same time 
to prevent its slipping back through the incision into the 
anterior chamber. The two ends of the ligature may now 
be cut off, but one end should be left longer than the 
other, for the convenience of catching hold of it with a 
pair of forceps if, with the reaecretion of the aqueous, it 
ahoald be drawn within the corneal wound. 

It is a matter of importance not to make tbemGiavmiiv 
the marffin of the cornea too large, as a\t\\owg\i a\, 'Cuft 
tiae it oeUitnteB the operation, yet, as tlie anivfeo-aa S.» 
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restored, the piece of irii, with the ligatnre on it, may be 
sucked back into the aitterior chamber. 

3. Artificial PvpU hy diuieian of the Iris v^ith a pair of 
scissors, — This operation is suited to a special class of 
caaea ; those ejes in which tliere is no Una, 
Fia. 21. and in which only a trace of a pnpil re- 
mains, the iris appearing as a plane surface 
stretched tightly from the cicatrix to the 
circumference of the cornea. 

The point of an iridectomy knife is to 

be passed into the anterior chamber jnat 

within the corneo- sclerotic junction, and 

an opening made sufficiently large to admit 

easily the closed blades of the scissors 

(fig. 21). The scissors are then to be 

1 introduced within the chamber, and the 

I sharp-pointed blade made to penetrut* the 

I iris and to pass some distance behind it, 

I when by one clip of the scissors the iris is 

I divided, and a good pupil made. If. how- 

1 ever, owing to the ins having lost its 

natural elasticity, the edges of the cnt 

should fail to retract so as to form a new 

I pupil, a piece of the iris must be drawn 

f out of the wound with a pair of iris forceps, 

and cut off with a pair of fine scissors as 

in iridectomy. 

4, Artificial FapU by Excision of a Irian- 
gidar-shaped piece of the Iri». — This opera- 
tion has been practised by JUr. Bowman 



cornea after extraction of the lens, and also 
where there has been closed pupil with ex- 
tensive posterior synechite after sympa- 
thetic ophthalmia or irido-choroiditis. The 
operation is performed as follows: The lida 
being sejarated with a spring speculum, an 
incision is commenced m the corneo-scle- 
rotio junction with one of Graefe's cataract 
knives, as if for the eitraction of cataract, 
but the hiade is withdniwn from the eye before the 
section is completed, and thus two lateral openings are 
wade, with a bridge of cornea between them. Through 
one of these openings a pair ot adawMa, Xj'tie a.-oA«tvaT 
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blade of which ia probe-pointed, is introduced, and a 
triangular-shaped piece of iris is excised. To accom- 
plish this the posterior blade is made to perforate the 
iris and the subjacent parts to which it is adherent, and 
with one snip downwards a cut is made to a point just 
below the normal position of the pupil ; a similar cut 
is then made on the other side of the iris to the same 
point, and the two lines of incision are joined at their 
base by a third cut with the scissors. A triangular por- 
tion of iris is thus included between the three incisions, 
and this is then lifted away with a pair of iris forceps. 

If the lens be still in the eye the two lateral incisions 
should be thrown into one by dividing the bridge of 
cornea between them, and through this opening the lens 
should be extracted. 

The results of this operation of excision of a triangular- 
shaped piece of iris, as far as my experience goes, are very 
unfavourable. 

INJURIES TO THE IRIS, 
HiEMORRHAGB INTO THE ANTERIOR CHAMBER. — This is 

the most common form of intraocular haRmorrhage, and 
at the same time the least severe. It may vary in extent 
from a few drops of blood to a quantity sufficient to fill 
both the anterior and the posterior chambers. 

The most usual courses of haemorrhage into the anterior 
chamber are, either rupture of one or more of the super- 
ficial vessels of the iris, or a distinct laceration of its 
structure : or a detachment of a portion of the iris from 
its ciliary circumference (coredialysis). The blood, as it 
is effused from the lacerated vessels of the iris, sinks at 
once to the bottom of the anterior chamber, quickly 
coagulates, and, if not much in quantity, may be seen as 
a small clot, occupying its lower part, and moulded as it 
were to it. If, however, the bleeding be more severe, the 
whole anterior chamber may be filled with one large 
coagulum, which will entirely occlude the pupil and iris. 
This more extensive haemorrhage is usually owing to a 
detachment of the iris from its ciliary border, when, on 
account of the number of vessels necessarily torn through, 
and also of their larger size, the quantity of blood which 
is poured out is considerable. 

Trognogis and Treatment, — When the laaaxaoTxVxa.^'ft *\^ 
conGned to the anterior chamber, and tkexe i» "no "nraXiOX^ 

H 2 
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of any of the external tuoioB of the eye, the case generally 
does well. The blood ia firat macerated by the aqueons 
humour, and then rapidly absorbed. In this, as indeed in 
all caspB of injnry, rest to the eyes is eBseotial : all work 
should for a time be forbidden, and the eyes shonld be 
shaded from atronff light. Cold applications are the bent 
snited, and afford the most comfort to the eye. A double 
fold of linen, wet with cold water, may he laid over the 
eye, and kept in its place with a Binple turn of a light 
roller, and moistened from time to time with a little &esh 
water from a sponge ; or, if the eye be painful, a cold 
lotion of belladonna may be used in the place of the 
water- dressing. 

CoREDiALTSis is adetachment of the iris from its ciliary 
border by which a new pnpil is frequently formed. It is 
generally caused by sharp blows on the eye, such as with 
the handle of a whip, with the oork from a bottle of soda- 




water, or an accidental back blow from the hand of 
another person, or indeed frum any sharp sudden violence. 
Coredialysis may be associated with rupture of the ex- 
ternal coats of the eye, but u the majority of cases it 
has not tL'B severe uimphcation The separation of the 
iris from its ciliary connexion is always immediately fol- 
lowed bj free bleeding, often sufficient in quantity to fill 
the whole ot the anterior chamber with a blood clot. The 
extent of the coredialysiB ■vdries very much ; in some 
caeea the detadiaient is bo Bma.\\ a« &c«.tce\-3 ^io^ki -rui^^ 
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after all the blood has been absorbed; whilst in other 
instances, a third or even more of the iris may be loosened 
from the ciliary body. 

The pnpillarv border of the iris correspondmg to the 
dialysis is paralysed from a tearing through of the ciliary 
nerves which supply it, and that part of it is uninflu- 
enced by the action of light and shade. The complete 
circle of the pupil is thus destroyed — a defect which is 
most observable when the pupil is dilated. 

The Frogivosis of cases of coredialysis when there is no 
rupture of the external coats of the eye is favourable. A 
guarded opinion should, however, be always given, as the 
blow which has force enough to cause a coredialysis may 
also produce cataract or posterior haemorrhage. 

Treatment. — The same as in "haemorrhage into the 
anterior chamber." See preceding section. 

Prolapse of the Iris. — Penetrating and incised 
wounds of the cornea are generally followed by imme- 
diate prolapse of the iris. The extent of the protrusion 
varies with the size and the position of the wound. A 
smaU penetrating wound near the margin of the cornea 
is more likely to be attended with a prolapse than a large 
incised one near the centre. 

Prolapse of the iris is very commonly associated with 
injury to the lens ; but as a rule, we have first to direct 
our attention in the treatment of the case to the prolapsed 
iris, leaving the traumatic cataract to be dealt with at a 
future period. 

A prolapse of the iris may be treated in three diflerent 
ways : — 

1st. By a compress applied externally over the closed 
lids. 

2nd. By removing with a pair of fine scissors the pro- 
lapsed iris. 

3rd. By frequent puncturings of the prolaped iris with 
a fine needle. 

1st. By Compress. — This mode of treatment should be 
adopted immediately after the accident, when it tends to 
prevent an increased prolapse of the iris, keeps the eye 
m a state of rest, and effectually excludes all light. It 
may, however, after a short time have to be a\)a.iiA.owfe^, 
or used in concert with other remedies. 

2jid. Bemoving with a pair of aciason tlie prolapsed IvU 
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is applicable where the prolapse is small and the wound 
a clean cut or puncture, without any contusion of the 
corneal tissue, and the patient is seen immediately or very 
shortly after the accident. This treatment is especially 
beneficial in cases of prolapse in the upper half of the 
qomea, when the movements of the lid over it are produc- 
tive of great irritation. 

3rd. Fi'equent puncturing s of the Prolapse with a fine 
needle are most useful in cases of extensive prolapse of the 
iris near the margin of the cornea, where tnere is a large 
wound with a tendency to gape, and where it is evident 
that snipping off the prolapsed iris would be followed by 
an additional protrusion. The prolapse should be pricked 
at one or two points, so as to cause the aqueous to escape 
and its sides to collapse, and at the same time to permit 
the edges of the wound to close upon it. 

The general treatment must be strictly soothing, and 
great care should be taken of the eye for at least six 
months after a wound followed by prolapse of the irisj 
even though the lens may have escaped all injury. Both 
eyes should be shaded, and all strong lights should be 
carefully excluded. ITie eyes should be protected from 
glare when out of doors by spectacles with dark neutral 
tint glasses. 

Soon after the accident two or three leeches should be 
applied to the temple of the injured eye ; and three or 
four times during the day the eye should be bathed with 
a belladonna lotion (F. 34) ; or it may be fomented with 
a warm decoction of poppy heads. A few drops of the 
solution of the sulphate of atropia, gr. 1 ad aquas "^1, 
should also be dropped into the eye twice a day, as it is 
of importance to keep the eye under the influence of bella- 
donna for the first two or three days at least after the 
accident. If a compress is applied over the eye, it should 
be removed three times daily, to allow of the eye being 
bathed with the lotion ; but if one of the other plans of 
treating the prolapse be adopted, in addition to bathing 
the eye, a fold of linen wet with the lotion may be laid 
over the closed lids. 

No prolapse of the iris should be very lightly regarded ; 
for I have seen complete blindness follow from what has 
appeared at first a comparatively slight injury. 
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Inflammation of the iris and choroid is not a primary 
disease, that is to say, the two structures are seldom 
simultaneously affectea. It is caused either by the exten- 
sion of an iritis to the adjoining choroid, or by the spread- 
ing of an inflammation of the choroid to the iris. Two 
forms of inflammation of the iris and choroid may there- 
fore be recognised. 

Ist. When the disease commences with iritis and the 
choroid is secondarik/ affected. To this form the term 
irido'choraiditis is applied. 

2nd. When the primary disease is in the choroid, and 
the iris is secondarily involved. To this form the term 
choroido-iritls is applied. The prefix in each name indi- 
cates the structure first affected. This classification is 
important, as the two diseases are not identical, but differ 
both in their progress and ultimate results. 

1st. Irido-chorolditis is an extension of an inflamma* 
tion from the iris to the choroid. It is most liable to occur 
in eyes which have had frequent recurrence of iritis, and 
where a complete adhesion nas formed between the pupil- 
lary margin and the capsule of the lens. This " exclusion 
of the pupil" exerts a very prejudicial influence on the 
eye. The pupillary border, tied down by synechias to the 
lens capsule, is repeatedly pulled on by the iris in its 
abortive efforts to dilate and contract the pupil under the 
influence of Hght and shade, or in concert with the action 
of the iris in the other eye ; and thus a constant source 
of irritation is maintained. The communication between 
the anterior and posterior chambers of the eye through 
the pupil is closed, and the proper balance of fluid 
between them is destroyed. Tne aqueous consequently 
accumulates in excess in the posterior chamber, and 
presses forward the iris towards the cornea, rendering its 
surface convex, and throwing into small irregular bulgmgs 
those portions of the iris which have undergone atrophic 
changes from the frequent recurrence of inflammation. 

Symptoms. — The early symptoms are those of iritis, 
from tne first attack of which the patient may have re- 
covered, but having suffered from one or more lelw^^^^ 
the whole or the greater part of the ptmU Yjecomeft^ioviTA 
down bjr Bjmechiw, and lymph is effased on ttie ca^wo^ft oi 
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the lens within the pupillary area. The iris is no'w 
gradually pushed forwards towards the cornea from ai 
accumulation of the aqueous in the posterior chamber ; its 
striation is blurred and indistinct; its surface, dis- 
coloured and hazy, is convex instead of being plane ; an3, 
if the disease has been of long standing, it is marked by 
irregular knotty bulgings from atrophic portions jrieldiag 
to the pressure of the fluid behind it. At this stage 
there is frequently a diffused haze of the vitreous with 
floating opacities. The vision is always ^eatly impaired, 
and especially in those cases where the ins is much arched 
forwards; and occasionally there is considerable limita- 
tion of the field. The contracted pupil, opacity of the 
pupillary portion of the lens capsule, and hazy vitreous 
prevent the ophthalmoscope from affording much infor- 
mation as to the state of the parts at the fundus of the 
eye. This must be estimated partly by the general 
appearance of the structures which can be seen, but 
chiefly by an accurate examination of the amount of 
sight and the extent of the field of vision. During the 
inflammatory attacks the tension of the globe is apt to be 
greatly increased, but in the later stages of the disease 
the eye becomes soft from atrophy of the structures 
within it. 

2nd. Choroido-iritis is an inflammation which com- 
mences in the choroid, and afterwards extends to the 
iris. It is a more severe affection than the preceding and 
less amenable to treatment. 

Symptoms, — The early symptoms are failing sight, a 
slightly dilated and sluggish pupil, and turbidity of the 
vitreous. There is nothing in the external appearance 
of the eye to account for the great impairment of sight. 
The disease at this stage is confined to the choroid, out 
after a time it gradually extends itself to the iris, and 
symptoms of a low form of iritis are developed. The 
iritic symptoms are of a subacute form, and veiy insi- 
dious in their progress. They are usually accompanied 
with some irritabSity and redness of the eye, especially 
in the ciliary region. The impairment of sight steadily 
increases, the field of vision becomes contracted, and por- 
tions of it are occasionally destroyed either from partial 
detachments of the retina, or from patches of atrophy of 
both the choroid and retina. The tension of the globe as 
a rule remaSaa unaltered, until dwimg A;^!^ \"a.\«t ^-a.-^'^^ of 
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the disease, when atrophic changes in the recently in- 
flamed stmctnres canse the eye to become soft. 

The Prognosis of irido-choroiditis is more favonrable 
than that of choroido-iritis. In the former the defect of 
sight may be chiefly due to the central opacity of the lens 
capsnle, the vitreous being still clear, and the choroid but 
little affected. When such is the case, there is a good 
prospect of the eye under proper treatment regaining 
useful vision. In choroido-iritis the impairment of vision 
is usually great, and clearly dependent on changes at the 
fundus of the eye. The most hopeful cases are those in 
which there is a fair field of vision, with an ability to read 
large type, aud with the globe of the normal tension. 
When the eye is soft, the field much contracted, and 
there remains only an imperfect perception of light, the 
prognosis is very bad, for no benefit will be derived by 
any operative procedure. 

Treatment. — ^Although both irido-choroiditis and cho- 
roido-iritis may arise from many causes, yet a large 
number of the cases are dependent on syphilis. A 
careful inquiry should therefore be always made into 
the previous history of the patient, as if a syphilitic 
taint can be discovered, it forms a good ground upon 
which to found the treatment, and the prognosis is 
more favourable than when the source of the disease 
cannot be traced. If syphilis is the probable cause, the 
treatment recommended for Retinitis Syphilitica should 
be followed. If, however, the source of the inflammation 
should be due to a rheumatic diathesis, the treatment 
advised for Rheumatic Iritis, page 84, should be adopted. 
No permanent benefit, however, will be gained by the 
mere use of medicines, and soothing applications to the 
eye; so long as the iris remains tied down to the lens 
capsule, and the communication between the anterior and 
posterior chambers is destroyed, recurrences of the inflam- 
mation are liable to occur. As soon therefore as the eye 
has become free from active irritation, an iridectomy 
should be performed ; firstly, with the object of restoring 
the channel through the pupil between the anterior and 
posterior chambers ; and secondly, for the purpose of 
making an artificial pupil, and exposing a portion of 
transparent lens and capsule, through which the pa- 
tient may have better vision. There are sevexaV ^iSi- 
culties which heset the operation of iridectoia^ m ^i}aea»^ 
cBseA 
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a. From the shallowness of the anterior chamber, owing 
to the iris being pressed forwards towards the cornea, it 
is often nnsafe to nse the triangular-shaped iridectomy 
knife. In such cases Graefe's cataract knife should be 
used in the manner recommended in " the operation of 
iridectomy," page 95. 

/3. In drawing out the portion of iris throufrh the wound 
previous to excising it, the pupillary border which is 
adherent to the lens capsule often becomes detached and 
remains in situ. No attempt sboald be afterwards made 
to get it away, as it in no way interferes with the good 
eflfect of the operation. 

y. The iris may be so rotten and have formed such 
broad adhesions between its posterior surface and the lens 
capule, that there may be difficulty in drawing out a 
portion of it with the forceps; or after the iridectomy 
has been completed, the sight may be in no way improved, 
owing to the exposed lens capsule being covered with 
uvea. In such cases it is generally advisable to remove 
the lens at a future operation. 

When it is evident that broad and extensive adhesions 
exist between the posterior surface of the iris and the 
lens capsule, and that therefore an iridectomy would fail 
to benefit the sight, the following operation, which has been 
frequently adopted by Mr. Bowman and Mr. Oritchett, 
may be performed. 

Fig. 23. 




The lids being separated with a spring speculum, an 

iridectomy knife is used to make an opening at the 

margin of the cornea, as in an ordinary operation for 

iridectomy; but the point of it is carrie^i'Vie^joTi^Xiifc'^xjLT^il, 



SYMPATHETIC OPHTHALMIA. 107 

and dipped downwards, so as to make a transverse cat in 
the iris just below the pupil. The blades of a pair of 
fine scissors are then introduced through the opening at 
the margin of the cornea, one blade in front of and 
the other behind the iris ; and a cut is made first on 
one side to join one extremity of the transverse slit below 
the popil, and the same proceeding is then repeated 
on the other side to make a similar cut to jom the 
other end of the transverse incision. The somewhat 
oblong-shaped piece thus included in the section consists 
of iris, and a portion of the anterior capsule of the lens 
adherent to it. The piece is then lifted away by a pair 
of forceps, its ciliary attachment divided by scissors, 
and the lens matter removed by a curette or cataract 
spoon. 

The dotted lines in fig. 23 represent the line of the 
incision at the margin of the cornea, and the piece of iris 
which is afterwards excised. 



SYMPATHETIC OPHTHALMIA 

Is a peculiar inflammation of one eye excited by some 
special irritation in the other. 

There are two forms of sympathetic ophthalmia. 

The first, from being the slighter of the two, may be 
called sympathetic irritation. 

The second is the severe disease now so well known by 
the name of sympathetic ophthalmia*. 

Sympathetic Irritation consists of attacks of extreme 
irritability of the sound eye, which may come on when- 
ever the lost or injured one becomes inflamed. There is 
a slight indistinctness of vision, the objects seem to dance 
about, and reading tires the eye. The patient may be 
able to read Ko. 1 of Jaeger, and to see distant figures 
rightly, but he cannot do so for any length of time, the 
effort of accommodation soon fails, and the eye bcfcomes 
fagged. During the attack the eye is slightly reddened, 
watery, and irritable : occasionally it is painful ; the 

Eatient has neuralgic shootings in it, and thiis may then 
e the symptom which gives the greatest trouble. The 
attack generaUy lasts for some days, or it may even con- 
tinue for one or two weeks, and then gradually ccaae \ tlDL<fe 
recovery bein^ frequently coincident Yrith t\ie cea^^AivGU <il 
tb^ irritation in the injured eye. 
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The points in which sympatlietic irritation differs from 
sympathetic ophthalmia are : — 

1. Although the eye may be subjected to frequent 
recurrences of the attacks, yet no fibrinous efPusions nor 
disorganizing changes of its different tissues take place. 

2. The excision of the lost or injured eye at once arrests 
the disease. All sympathetic irritation ceases when the 
cause which gave rise to it is removed. 

Sympathetic Ophthalmia is essentially an adhesive or 
fibrinous inflammation. Seldom if ever does an eye with 
sympathetic inflammation suppurate. Its tendency is to 
rapid plastic effusions, which soon become organized and 
incapable of absorption —blending the different tissues 
together, impairing their textures, anjl destroying their 
functions. The eye is generally attacked by the disease 
without having pain as a warning. The inflammation 
often creeps on unheeded by the patient, and the first 
symptom which frequently draws the attention to the ap- 
parently sound eye is a slight defect in its ability to define 
clearly, and a general pinkiness of the globe. In children 
I have seen the disease thoroughly established before they 
have been brought for advice, simply from the fact that 
the absence of pain induced the parents to think lightly 
of the affection. When once fairly started, sympathetic 
ophthalmia is very difficult to subdue, and even when 
arrested it is liable to frequent recurrence. The iris, 
ciliary processes, and choroid are the parts primarily 
affected by the disease ; but the other tissues of the eye 
soon become secondarily involved. As a rule, the disease 
commences in the iids, and its progress is backwards to 
the choroid. 

The peculiar tendency of this sympathetic inflammation 
to cause rapid effusion of lymph is manifested from the 
very commencement of the disease. At an early period 
the pupil is fixed by adhesions to the anterior capsule of 
the lens. The lymph is not deposited on the surface in 
nodules, as in syphilitic iritis, but it occurs in the form of 
an infiltration invading the very texture of the iris. In 
the synechisB which are formed, it is not simply the 
pupillary margin, but the whole posterior surface of the 
iris which contracts adhesions to the capsule of the lens, 
so that if at a future period an attempt be made to form 
AZ2 arti£cial pupil by tearing away a portion of the iris, 
the exposed part of the lens capaxu^ vnfiL'Vift ^o\jl\A ^yy^^x^ 
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with uvea, indicating exactly the extent of adhesion 
which had existed between it and the posterior snrf ace of 
the iris. 

Early in the disease when the iris is saturated with 
Ijmph, it is soft and rotten ; but at a later date, when all 
the acute symptoms have passed away, the iris has become 
completely changed in its character; it is excessively 
tough, has lost all its elasticity, and is converted into a 
dense fibrous membrane. 

The causes of sympathetic ophthalmia are : — 

1. "Wounds of the eye, and especially those which in- 
volve the ciliary region or that part which extends for 
about one-eightn of an inch backwards from around the 
cornea, a space in which lie the ciliary muscle and ciliary 
processes. 

2. The lodgment of foreign bodies within the globe. 

3. The irritation excited by degenerative changes taking 
place in eyes already lost. 

Sympathetic ophthalmia is seldom, if ever, excited by a 
suppurative inflammation of one eye. This fact was 
noticed b^ Von Graefe, and my own experience accords 
with it. If, however, a foreign body is within the globe, 
suppuration does not lessen the danger which its presence 
in the stump will keep up. 

The age of the patient has a remarkable influence on 
this disease. — The young are much more prone to it than 
the old, and it runs its course more rapidly in the child 
or the young adult than it does in the middle-aged or the 
old. 

■The period at which sympathetic ophthalmia may come 
on after an injv/ry. — It is difficult to assign any date at 
which sympathetic ophthalmia may be expected, or after 
which the sound eje may be considered as safe. So long 
as the irritation primarily excited by the injury continues, 
the sound eye may sympathize. Tne risk cannot be said 
to have passed away until the injured eye has quite re- 
covered ; the sclerotic must have regained its normal white- 
ness, and all photophobia and lachrymation have ceased. 

If the injury is from a foreign body within the eye, the 
sound eye may become sympathetically affected at any 
time, and after the lapse of any number of years. 

Tension of the Eye. — The tension of a sympathetically 
inflamed eye varies with the development of tkft ^«,^^"&vi. 
In the earlj atagea it is usually increased, sometmv^^ \ic> 
the extent of T 2 or 3, so that the globe cannot ^i^ 'vo-- 
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dented witb the fingers. This atate of incTeased tension 
may continae during manj months, or even laet beyond a 
year. It may accompany the acute or snbacute symptoms 
which precede atrophy. If the disease runs on unabated 
and unarrested, the increased tension -subsides, and the 
eye gradually becomes softer than nortal, and sinks to 
— T2 or 3. The Titreona slowly atrophies, loses consis- 
tency and diminishes in bulk, and with these changes the 
eye softens. But, worst of all, as the atrojjhy of the 
vitreous proceeds, the retina is deprived of its normal 
snpport, and falling forwards becomes partly or com- 
pletely detached. 

Symptoms. — At the commencement of the attack the 
eye is irritable and abnormally sensitive to light; there 
is some lachrymation, the conjunctiva is a little injected, 
and the pupil is decidedly sluggish in its action; the 
power of focusing the eye for near objects is diministed ; 
and the patient is unable to maintain, a prolonged ac- 
commodative effort. Beading quickly induces fatigue. 
the words become confused, blurred, and at last indistin- 
gnishable. A few minutes' rest and the eye can resume 
its work, but the same symptoms shortly reappear and 
oblige it to desist. 

Fio. 24 




Kg, 24 ropresenlB as well ae an engraving can the ap- 
peurance of an eye suSencg Irum sjmpaithFtic ophthaliaia 
It was drawn from ft joung man set eigliteen ftglasB-bloner, 
who had lost bis lelt eje from an injury he received ten 
months previously 

If the disease profjresses, the globe from sclerotic injec* 
tjoa assames a, pmkish appeaiaiice, with a distinct ciharj 
zone around the cornea, aliowmg mtemai coigftaUo^i. 'SW, 
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pupil contracts adhesions to the anterior capsule of the 
lens, and becomes stationary ; or if atropine be dropped 
into the eye, it dilates only slightly, irregularly, and 
partially. The aqueous becomes serous, and the stria- 
tion of the iris, at first indistinct, is afterwards completely 
lost. 

At the onset of the disease there is generally no pain, 
not even suificient to draw proper attention to the eye ; 
but in the later stages the globe is tender to the touch, 
and there is frequently supra-orbital pain. Lymph is 
speedily effused in large quantities as an infiltration into 
the ditferent tissues involved in the inflammation ; the 
pupillary area of the capsule of the lens is covered and 
the iris almost soaked with it. This exudation rapidly 
becomes organized, and contracts firm adhesions between 
the posterior surface of the iris and the lens capsule. 
Commencing generally in the iris, the disease extends 
itself back to the choroid, and a form of irido-choroiditis 
is established, very difficult to arrest. 

Treatment — In the treatment of sympathetic inflam- 
mation of the eye, we must consider — 1, how to arrest 
the progress of the disease ; and, 2, how to deal with an 
eye which remains damaged after the disease has been 
arrested. 

1. How to arrest the progress of tlie disease, — If the 
sympathetic inflammation of one eye is dependent on 
injury to the other, and it is clear that the wounded eye 
is irreparably blind ; or if the exciting cause of the mis- 
chief 18 a previously lost eye becoming inflamed, then 
there cannot be a moment's hesitation about the propriety 
of at once extirpating the diseased or the injured eye. 

The importance of removing at an early period an eye 
which has been so injured as to be useless, and which is 
exciting irritation in the other, or the inflamed remnant 
of a lost eye which is acting in the same prejudicial man- 
ner, cannot be exaggerated ; for though in the venj early 
stage of sympathetic ophthalmia the removal of the cause 
of irritation will and generally does cause its subsidence, 
yet when the disease nas thoroughly taken hold of the 
sound eye, even the removal of the lost one may fail to 
arrest its progress. 

General treatment. — Absolute rest to the eyes is impe- 
ratively demanded; all reading, writing, ot feafe '^otV ^^ 
any kind, must he ibrbidden ; when at ^orcve, ^i\ia toqtecl 
should be kept darkened and, when out, ^axV 'CL'evxXit^ 
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tinted glass goggles should be worn. It is impossible to 
overrate the importance of keeping the patient for a long 
period in a very subdned light ; it affords the best hope 
of success, and places the eyes in a position to receive 
most favourably the influence of any other treatment 
which may be adopted. However well the patient may 
progress, the order to rest the eyes and abstain from work 
should not be rescinded for at least from six to eight 
months. The disease is very recurrent in its nature, and 
the too soon exposing the eyes to the stimulus of strong 
light will increase the chances of relapse. 

The patient should be well fed, as the disease is very 
depressmg, and tonics of quinine, iron, or bark should be 
prescribed. I have occasionally found the mineral acids 
with tincture of nux vomica (F. 6Q) do good. From 
the use of iodide of potassium and per chloride of mer- 
cury, both of them favourite medicines in the treatment 
of irido-choroiditis, I have never known the slightest 
benefit. 

In some cases I have seen decided improvement from 
a moderate inunction of mercury, but quinine in one or 
two-grain doses must be given at the same time. 

Local applications. — Belladonna in one form or another 
affords the most grateful application to the eyes. A solu- 
tion of atropine, of the strength of one grain to the ounce, 
should be dropped into the eye three or four times a day. 
It is a direct and very excellent sedative to the eye, allays 
irritability and relieves pain, and sometimes it seems to 
exert almost a specific action on the disease. The fre- 
quent use of a belladonna lotion (F. 34) also gives great 
comfort. 

No operation should be performed either with the view 
of arresting the disease, or for the purpose of making an 
artificial pupil so long as the eye is inflamed. 

2. How to deal with an eye which remains dama{jed after 
the disease has been atrested, — If the disease has been 
stayed before the deeper parts of the eye have been seri- 
ously implicated, and a fair perception of light remains, 
much may be done by operative treatment to restore useful 
vision to the eye. The objects to be attained are, the for- 
mation of a new pupil and the extraction of the lens. 
There are very few eyes which have suffered from sym- 
pathetic ophthalmia in which an artificial pupil can be 
satisfactorily made without at the same time removing 
tie lens, 5iie iris lias iDecome so c\va.Ti%fe^ m ^Xrojcfeox^, 
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and so adherent to the lens capsnle, that it is difficult and 
often impossible to perform an iridectomy; and even when 
this can be accomplished, it nsnally fails to benefit the 
si^ht, from the exposed capsnle of the lens being coated 
with nvea. It is therefore generally advisable to endea- 
yonr to remove a portion of iris and to extract the lens 
in the one operation. To effect this, the operation recom- 
mended in the treatment of irido-choroiditis, page 106, may 
be performed. 

The extraction of the lens seems to exert a beneficial 
influence on the eye, as after it has recovered from the 
effects of the operation, it is much less disposed than it 
was before to a recurrence of the inflammation. 

GLAUCOMA. 

There are three forms of this disease : — 

1. The acute and subacute inflammatory. 

2. The chronic or simple. 

3. The consecutive or secondary. 

The characteristic symptoms of all are increased ten- 
sion of the globe, impairment of the field of vision, and 
fading sight. The progress of each differs, but if unin- 
terrupted by treatment, the end is the same — sooner or 
later irreparable blindness. 

To ascertain the tension of the globe. — See page 119. 

The im/pairment of the field of vision in glaucoma is 
very great. It usually commences at the inner or nasal 
side, at which part it is sometimes completely wanting. 
In some cases the field is simply contracted, and this 
occasionally goes on to such an extent that the patient 
will describe his limitation of vision " as if he were look- 
ing through a tube." In other cases portions of the field 
are cx)mpletely obliterated, so that in certain directions the 
eye is blind. 

To determvne and m<j/p out the field of vision, — See article 
on this subject. 

Causes. — Glaucoma is a disease of advanced life, the 
large majority of the cases being in patients over forty- 
five years of age. There are, however, exceptional in- 
stances in which it has occurred at a much earlier date. 
Glaucoma may be idiopathic, that is, it may develop itself 
in an eye without any apparent cause ; or it may be de- 
pendent on an injury, or on some form, oi *\ii^«i.xcLma^wv 
of tibe eye to which it ia secondary. 

1 
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The advent of an attack of acute glancoma seems to be 
sometinies due to a sudden siental shock occurring to a 
person already depressed and with eyes probably predis- 
posed to the disease. Thus I have on several occasions 
seen it come on after severe affliction caused by the death 
of near relations, or by great pecuniary loss. In one 
case which came under my notice, a sudden fright in a 
patient exhausted by night-watching apparently induced 
the disease. The patient, a nurse, had from sheer fatigue 
fallen asleep by the bedside of the patient she was watch- 
ing, when she was suddenly awoke in the night by the 
snapping of the sash cord, and the sudden falling of the 
window. Within a few hours she had an attack of acute 
glaucoma. Patients who have suffered from gout or from 
disorders of the digestive system have been supposed to 
be specially liable to glaucoma, but this has not been 
satisfactorily proved. Both eyes may be simultaneously 
involved ; but it is more usual for one to be first affected, 
and for the disease to follow in the other after a varying 
interval. When one eye has suffered from glaucoma, the 
other is specially liable to be attacked. 

The premonitory symptoms of glaucoma are : — 

1. Rapidly increasing presbyopia, the patient finding it 
necessary to frequently change his convex glasses for 
stronger ones on account of his defect of sight increasing. 

2. Periodic ohscwrations, sudden dimness, varying in 
degree and lasting from a few minutes to several hours. 

3. Hales or rainbows around the candle or any other 
light is a frequent symptom, and one which generally 
draws the patient's attention to his eye. 

4. Diminution oftheiield of vision &nd. fading sight, 

5. A gradual increasing hardness of the globe. 

Such are the warning symptoms of glaucoma, but they 
may be all so slight, or may make their ap^arances so 
slowly that they may be unheeded, and this is especially 
the case if one eye only is affected. 

1. Acute Inflammatoby Glaucoma is generally sudden 
in its attack, occurring usually in eyes which have had 
premonitory symptoms, though they may not have been 
appreciated by the patient ; or it may supervene on the 
simple form of the disease, the chronic glaucoma rapidly 
and suddenly assuming the acute inflammatory type. 
Symptoms, — The eye exhibits all the external manifes- 
tationa of great internal congeBtion. «sy&L ^jq^tiXa vi^ain- 
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matory action. There is distension of the cilianr vessels, 
both of the veins which emerge tiirough the sclerotic in 
front of the insertion of ^e recti, and of the zone of 
arteries aronnd the cornea; occasionally there is also 
chemosis of the conjunctiva. The anterior chamber is 
diminished in size, sometimes to such a degree as to bring 
the iris almost into contact with the cornea ; the papil is 
dilated and either very sluggish or completely inactive. 
The patient sees rainbows or halos of bright-coloured 
light aronnd the candle or gaslights. The field of vision 
is diminished, or parts of it are obliterated. The sight is 
greatly impaired, and is rapidly getting worse ; in a few 
hours it may be so reduced as to be able only to distinguish 
No. XX. or to count fingers. The tension of the globe is 
increased from T 1 to T 3, or stony hardness. The pain 
is nsoally most severe, oftentimes of an almost mad- 
dening character. There is a sense of aching and tight- 
ness of the ^lobe, with pain extending around the orbit, 
alon^ the side of the head, and down the nose, but the 
most acute agony is often referred to the back of the 
head. This is usually accompanied with severe vomiting, 
80 as to give to the Sjrmptoms an aspect of a bad bilious 
attack, K)r which indeed it is unfortunately too often 
mistaken. 

Examvned with the Ophthdhnoscope the vitreous may 
be so turbid as to prevent the fundus from being seen ; 
but if the humours are still sufficiently clear, there will be 
found cupping of the optic nerve ; pulsation of the retinal 
arteries, either spontaneous, or produced by the slightest 
pressure on the globe ; and a dilated and tortuous con- 
dition of the retinal veins. Small blood spots will be 
often seen scattered at different parts of the retina. They 
are the result of capillary hasmorrhages, which take place 
in most cases of the acute, and in many of the chronic 
glaucoma. Filmy blood clots are also often found in the 
vitreous. 

The Characteristics of a Olcmcomatous Cup. — The glau- 
comatous cup involves the whole optic disc ; its margin 
is abrupt, sharp, and sometimes excavated, overlapping 
the cup, and the vessels as they curl over its edge appear 
to be either interrupted or distorted. If the excavation is 
deep, the continuity of the vessels, as they ascend the ^idft 
of the cup and mount over ita edge, seems to \>e \o«\>, ^.n^ 
the veBBoiB look as if they were interrupted ox bxoVeiL m 
iheir conrae; wbilatifthe cupping of the nerve is sliollow, 

I 2 
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the vessels appear bent or distorted as they pass over its 
edge. The optic disc is en^cled bjr a light coloured 
zone. This is caused by the^dge of the sclerotic ring 
shining through a rim ot atrophied choroid, and it is best 
seen in those cases where the excavation is deepest. The 
central portion of the papilla has often a peculiar bluish- 
grey tinge which increases in intensity towards the cir- 
cumference of the nerve. So deceptive is the appearance 
of a deeply excavated nerve that it resembles more the 
prominence of a sphere, than the hollow of a cup. The 
glaucomatous excavation is perfectly distinct from what 
18 termed the physiological cup. 

The physiological cup is simply a shallow depression 
confined to the centre of the optic disc, in the site where 
the retinal vessels pass ; it looks white and glistening, 
and its sides are usually bevelled or sloping ; it varies 
greatly in size, but it is surrounded by healthy looking 
nerve structure ; it is congenital, and has no unfavourable 
omen. In addition to these two, there is a third form of 
excavation of the disc produced by atrophy of the optic 
nerve. See Atrophy op Optic Nerve. 

Two modifications of this acute form of glaucoma 
should be noticed. A subacute in which all the symptoms 
are diminished in intensity ; and a hcBmorrhagic form in 
which there is a peculiar tendency to retinal haemor- 
rhages, and in which bleeding between the choroid and 
retina will sometimes occur immediately the tension of 
the globe is relieved by iridectomy. 

Results of acute Glaucoma, — ^The vision may be reduced 
to a mere perception of large objects in a few days, or, in 
very acute 'Cases, as in the " Glaucoma fulminans" of 
Graefe,* in even a few hours. If the acute symptoms 
subside, and some of the lost sight is regained, the eye is 
still left in a very unhealthy and unsatisfactory state. 
The sight remains impaired, tne tension of the globe will 
generally continue too great, and there is a probability, 
amounting almost to a certainty, that the eye will sooner 
or later be subjected to another attack which will still fur- 
ther damage the sight, if it does not altogether destroy it. 
After one or more of these acute attacks, the eye will 
drift into the state of hopeless blindness which has been 
described as glaticoma ahsolutum. This is, in fact, the last 
stag'e of the disease, when the eye is irremediably blind, 

♦ Archiv fur OpUhaV, ^\. ^* 
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and when all hope of benefit from treatment has passed. 
The globe is of stony hardness, the pupil widely dilated, 
and often irregularly so; the anterior chamber is so 
shallow that the iris is almost in contact with the cornea, 
which is anaesthetic and dull in appearance, having lost 
much of its normal lustre. The humours are turbid, so 
that the fundus cannot be seen ; and it may be that the 
lens is also cataractous. But, in addition, the eye is often 
subject to severe pain, which is either constant or so 
frequently recurring as to destroy sleep and impair health. 
The suffering may be due either to a repetition of the 
acute inflammatory attacks, which continue even though 
the eye is lost ; or to the irritation which is excited by 
degenerative changes taking place in the tissues within 
the globe. 

Treatment— ¥ or the acute inflammatory glaucoma, 
there is but one plan of treatment which holds out the 
promise of regaining much of the lost sight, and at the 
same time of relieving pain, and that is iridectomy. The 
results of this operation in acute glaucoma have been 
most brilliant ; its curative effect is now an established 
fact, and cannot be controverted by ignorance or preju- 
dice. 

To Von Graefe is to be ascribed the honour of having 
originated the operation, and the thanks of all who are 
benefited by it are due to him. The effect of iridectomy 
is to relieve tension, and the symptoms which are de- 
pendent on it at once begin to subside. The operation 
should be performed as soon as possible after the acute 
symptoms have set in, as every hour tends to diminish 
the chances of recovery. 

For the eye which has been lost by glaucoma, and con- 
tinues painful, or is liable to frequent recurrence of 
inflammation, the best treatment is excision. The opera- 
tion of iridectomy in such cases generally fails to give 
relief. 

2. Chronic, or Simple Glaucoma. — The progress of this 
disease is usually unaccompanied by pain. It may involve 
one or both eyes ; but when both are affected, it is gene- 
rally more advanced in one eye than in the other. The 
vision gradually fades, and there are occasional obscura- 
tions in which the dimness is greatly increased — in some 
cases almost to darkness ; but after a ^aTyitig \i\avfe ^"^ 
mg^ht is regained. The patient sees ram\)OVf a ot "^'a\.o% ^^'^ 
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coloured light around the candles. The pupil is sluggish 
and more dilated than normal. The anterior chamber 
becomes shallow, and the humours turbid. The tension 
of the eye is increased ; and the field of vision is con- 
tracted, or in parts lost. These symptoms maj steadily 
progress, with occasional remissions or exacerbations, 
until all sight is extinguished. Frequently, however, an 
acute attack supervenes, and all the symptoms which 
characterize the acute inflammatory glaucoma are at once 
developed. 

Examined with the ophthalmoscope the same appear- 
ances are presented which were mentioned in the section 
on Acute Glaucoma, page 116 — viz., cupping of the 
optic disc with pulsation of the retinal arteries, either 
spontaneous or produced under the slightest pressure of 
the fingers on the globe; undue fulness of the retinal 
veins ; turbidity of the vitreous, and occasionally small 
extravasations of blood on the retina. 

Treatment. — Iridectomy affords the best chance for the 
eye ; but the results of this operation in the chronic or 
simple glaucoma are not nearly so favourable as when per- 
formed for the acute form of this disease. It will gene- 
rally arrest the progress, and retain for the patient the 
vision he still has, but it will often fail to bring back the 
sight which has been lost. Still, so long as the eyes 
possess perception of light, it is worth performing iridec- 
tomy, as the results of the operation will often far exceed 
the expectations, and especially if the disease has been of 
short duration. In some cases which have been under 
my care, where the vision was so reduced that the patients 
could only count fingers, I have been gratified by such a 
restoration after the operation as has enabled them to 
read fair-sized type, such as from No. 6 to No. 10 of 
Jaeger. 

The cases of chronic glaucoma which hold out the best 
promise of success are those in which the field oi vision is 
still entire, and where the disease has not continued long 
enough to produce severe atrophic c}ianges in the optic 
nerve and retina. 

3. Consecutive or Secondary Glaucoma may compli- 
cate many of the diseases and injuries of the eye. It may 
follow a perforating wound in which the lens has been 
injured ; or it may come on after a needle operation for 
cataract or for opaque capsule \ ot aiY^T ^ ^\s^(^t\on of 
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the lens into the anterior or vitreous chambers. It is 
then known as traumatic gla/ucoma (see page 153). 
Secondary glaucoma is also occasionally met with in 
cases of iritis, and irido-choroiditis, in staphyloma, in 
sympathetic ophthabnia, and in some forms of deep ulce- 
ration of the cornea. "Whenever it occurs it must always 
be regarded as a grave symptom. 

Trea;tment, — In those cases where the increased tension 
of the globe is dependent on removable causes, the source 
of the irritation should be taken away. "Where a wounded 
or broken-up lens is pressing upon the iris, and exciting 
glaucomatous symptoms, it should be either sucked out 
with a syringe or removed by linear extraction. When a 
dislocated lens is the cause of irritation, it should be 
extracted. In cases of increased tension after capsular 
operations, paracentesis of the cornea will generally afford 
relief. (See page 35.) The same operation may be also 
tried when glaucomatous symptoms are associated with 
deep ulceration of the cornea; but should it fail to 
diminish the tension, a portion of the iris shoxdd be 
excised by iridectomy. In iritis or irido-choroiditis with 
increased tension of the globe, iridectomy should be per- 
formed. 

To ASCERTAIN THE TENSION OP THE Globe, the patient 
should be told to gently close his eyes and look down- 
wards whilst the surgeon places his two forefingers on the 
upper part of the eye, and by an alternating pressure 
with first one finger and then the other, as if feeling for 
fluctuation, he determines the d^ee of tightness of the 
globe. The tension of eyes varies considerably in different 
patients even in health ; it is well, therefore, when de- 
ciding on the degree of tension of a diseased eye, to 
examme also the sound one so as to compare the two, as 
their normal condition may be either slightly above or 
below the usual standard of tightness. 

The following symbols were suggested by Mr. Bowman, 
in the British Medical Journal, October 11, 1862, for re- 
cording accurately the varying degrees of increase and 
diminution of tension : 

" T represents tension (* t' being commonly used for 
' tangent,' the capital T is to be preferred) ; Tn, tension 
normal. The interrogative, P, marks a doubt, 'wVnfi\i m 
such matter? we must often be content m^. T^^ 
nnmerala following the letter T on the same Ama \ni3ckC»XA 
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the degree of increased tendon ; or, if the T be preceded 
by — , of diminished tension, as further explained below. 
Thus: 

" T 3. Third degree, or extreme tension. The fingers 
cannot dimple the eye by firm pressure. 

" T 2. Second degree, or considerable tension. The 
fingers can slightly impress the coats. 

" T 1. First degree. Slight but positive increase of 
tension. 

"TIP Doubtful if tension increased. 

" Tn, Tension normaL 

" — TIP Doubtful if tension be less than natural. 

" — T 1. First degree of reduced tension. Slight but 
positive reduction of tension. 

" — T 2 "> Successive degrees of reduced tension, short 

" — T 3 ) of such considerable softness of the eye as 
allows the finger to sink in the coats. It is less easy to 
define these by words." 

Tremulous Iris — Iridodonesis — are terms applied to an 
iris which trembles and vibrates with each movement of 
the eye. It is most frequently caused by the loss of the 
lens, and is thus occasionally seen after the extraction of 
cataract, or it may be produced by a partial or complete 
dislocation of the lens either into the anterior chamber or 
vitreous. The iris is also generally tremulous in cases of 
hydrophthalmos, owing to the loss of support of the lens 
from an increase in the size of the posterior aqueous 
chamber, and a stretching of the suspensory ligament. 

CoLOBOMA OP THE Iris is a Congenital deficiency of a 
portion of the iris, caused by an arrest of development 
m early foetal life. It usually occurs in the lower part of 
the iris, and is associated with a similar defect in the 
choroid. A case is reported by Mr. Hulke* in which 
there was a coloboma of the iris, choroid, retina, and 
optic nerve-sheath. Coloboma of the iris most frequently 
occurs in both eyes, but it is not uncommon to find only 
one eye affected. It is occasionally associated with 
microphthalmos oi* congenitally stunted eyes. Mr. White 
Cooper h&i related the history of three children out of a 
family of seven, each of whom was aftiicted with microph- 
thalmos and coloboma of the iris in both eyes.f 

* Royal London Ophthalmic HoBpital Re^rts^ vol. iii. p. 335. 

t Ibid., vol. i. p. 110. 
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DISEASES OF THE YITBEOUS HUMOUR. 

HrAUTis, or inflammation of the vitreous, rarely occurs 
either as an idiopathic or a primary aflection. It ia 
nsually associated either with disease of the iris, the 
choroid, or retina, to which it is secondary. It may 
he induced by an injury, and especially the lodgment of 
a foreign body in the vitreous or the adjoining ciliary 
processes. 
The inflammation may be either simple or suppurative. 
In simple hyalitis there is a diffused haziness of the 
vitreous, with here and there small filmy opacities. These 
may be caused by portions of the connective tissue be- 
coming opaqae, or by small effusions of lymph into the 
vitreous ftom the neighbouring ciliary processes. When 
the hyalitis is due to the presence of a foreign body 
within the eye, large masses of lymph will be frequently 
seen behind the edge of the lens projecting into the 
vitreous, whilst the rest of its structure is so turbid as to 
exclude the fundus of the eye from ophthalmoscopic view. 
If the inflammation is long continued, the vitreous loses 
its consistency, and becomes more or less fluid and reduced 
in bulk. With this diminution of volume detachment of 
the retina and shrinking of the globe are apt to occur. 

Suppurative hyalitis is met with in ophthalmitis and 
suppuration of the globe. The effusion of pus may be 
often seen to commence in the ciliair region behind and 
to one side of the lens, but it soon dinuses itseK through- 
out the whole of the vitreous. 

Treatment, — As hyalitis is seldom a primary affection, 
the treatment for it will be found under the heading of 
the diseases to which it is secondary. 

MUSCJB VOLITANTES: OPACITIES OP THE YiTREOUS. — 

Opacities of the vitreous, the result of disease, must be 
diRtinguished from the motes or muscse volitantes, which 
are perfectly compatible with healthy eyes, although they 
are the source of much anxiety and even of misery to the 
patient* Two varieties of muscse — the transparent and 
the opaque — are commonly met with — and they occur 
mostly amongst myopic patients and those who use their 
eyes much for fine or close work. 

2%« transparent nmsccB are best seen vvlaeiv \ooV\T\^\r& 
ifl the light, or agadnat a white surface t\iTO\ig\i ^ ^xsss^ 
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apertnre in a card, or with the Hds partially closed, 
consist of nomerons small transparent bead-like h 
some of them hanging together in rows or in ck 
whilst others are floating as isolated circles in m^ 
.before the eye. They do not obscnre vision, as < 
thing is seen clearly through them, or by their sid 
the eyes are suddenly turned upwards and then 
they will be observed by the patient to float slowly < 
wards, as if gravitating to the fundus of the globe, 
are perfectly innocuous, and merely represent the cc 
cles of the vitreous and debris of cells, which in o 
lights become obvious to the eye in which they exist, 
different shapes assumed by tnese transparent muse 
caused by aggregations of the corpuscles either into g 
or strings. 

Opaque Muscob, — The second form of mote wh 
often complained of consists of one or more dark sp 
different fantastic shapes, which are constantly flic 
before the field of vision, and shifting with the movei 
of the eye. They will appear suddenly, and rema 
years without increasing or diminishing, or withox 
eye becoming in any G&er way affected. They wil 
disappear occasionally for months or longer, and 
turn up again in their old familiar form. This, pei 
may be explained by supposing that the body of ' 
the mote is composed floated out of, and was for a 
accidentally kept from, the field of vision, when, 
becoming free, it reappeared. The cause of these o] 
muscae it is difficult to ascertain. They may be the < 
of cells congregated together, or opa<]^ue detached fila: 
from the connective tissue of the vitreous, or a lit 
the pigment of the uvea which has been accidental 
tached from the ciliary processes and worked its wa 
the vitreous. Bonders, in speaking of muscse volit 
says: *'I succeeded in finding, on microscopio € 
nation, with Professor Jansen, some, and subseqi 
with Dr. Doncan, all forms in the vitreous humour 
human eye." He detected " pale cells and debris oi 
in a state of mucine-metamorphosis ; fibres fun 
with granules,, aiid groups of granules with adl 
granular fibres.'** 

Treatment — ^Best the eyes by abstaining from al 

* Donders on the Accommodatioii Bud IBLeCtttfition of tb 
Sjrdenham Society, p. 199. 
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work, and avoid constantly looking for the muscse. If in 
bright lights they become visible without the patient 
searching for them, he shoxdd be provided with neutral 
tint or dark cobalt-blue glasses. Tonics of quinine or 
iron frequently do good by improving the health, and 
rendering the eye and the mind of the sufferer less im- 
pressionable to little defects. No local applications will 
be of any service for the getting rid of tne true muscae 
Tolitantes. The patient should be assured that they are 
not portentous of coming blindness, and that they maj 
continue for years without causing any more than their 
present annoyance. Musccb must not be confounded with 
scotoffiata, which are fixed blind spots in the field of vision, 
dependent on a complete loss ot sensibility of a portion 
of the retina. 

Opacities op the Yitreous are a frequent result of 
disease of the iris, choroid, and retina, and especially of 
those affections which have a syphilitic origin. They may 
be due to inflammatory changes in the ceUs or connective 
tissue of the vitreous, or to small effusions of lymph, or 
to extravasations of blood. They are frequently associated 
with a general turbidity of the vitreous, but they may 
also exist in large numbers when that structure is perfectly 
transparent, so that with the aid of the ophthalmoscopic 
mirror these opaque bodies may be seen floating in a per- 
fectly clear memum. The opacities may assume a variety 
of forms resembling either grains of soot, dark threads, or 
membranous expansions. When they are numerous, 
there is usually great impairment of vision ; but this is 
often as much due to the disease which has led to their 
formation as to the impediment they offer to the passage 
of light to the retina. Those which are placed deeply m 
the vitreous create the most confusion by throwing their 
shadows an to the retina. 

Tretttment, — Opacities of the vitreous must be treated 
by attacking the disease which has given rise to them. 
Those which have a syphilitic origin, and are dependent 
on small plastic effusions, are more amenable to remedies 
than any of the other forms. For the filmy opacities due 
to hemorrhage nothing can be done. In the course of 
time they wSl shrink considerably, and many of them 
will disappear from the field of vision. The dense meTCi- 
branous opacities, which greatly obstruct vision \)y ftoalSii^ 
in irant or the object. Von Graef e treated Bucceastvjiik^.^ Vj 
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dividing with a fine needle, as in a capsular operation 
after cataract. 

Sparkling Synchysis — Synchysis sdntillans. — These 
euphonious titles have been given to the beautiful 
appearance which is presented by sparkling flakes of 
cholesterine floating in a fluid vitreous. They frequently 
abound in such quantities, that they may be seen to 
descend in a perfect shower after every movement of the 
eye. With the ophthalmoscope the crystals of cholesterine 
look like chips of gold leaf, and make the vitreous closely 
resemble the liqueur called gold-water. The cholesterine 
is probably derived from blood which at some distant 
period had been effused into the vitreous. 

Fluidity op the Vitreous — Synchysis — is the begin- 
ning of the end of many of the diseases of the eye which 
lead to blindness. It may be due to ophthalmitis, or to 
inflammation of the iris, choroid, or retina. It is one of 
the terminations of sympathetic ophthalmia, and is a 
frequent result of injuries of the eye accompanied with 
deep or posterior intraocular haemorrhage. It also 
usually occurs in hydrophthalmos, and in most cases of 
general staphylomatous enlargement of the globe. In 
many diseases, fluidity of the vitreous with softening 
of the eye follows increased tension : it is so in sym- 
pathetic ophthalmia, and in irido-choroiditis, and fre- 
quently also in glaucoma. It then indicates that the 
disease has done its worst, and atrophy of the tissues 
within the eye has commenced. A fluid vitreous does 
not necessarily imply a soft eye; the globe may in 
certain cases be of its normal tension, or it may be even 
glaucomatous and have its hardness increased. A soft 
eye, however, usually indicates a fluid vitreous, unless the 
diminution of tension has been caused by a reoent escape 
of vitreous from an injury. Although a loss of con- 
sistence of the vitreous is commonly produced by some 
inflammatory disease, yet it may occur in eyes which 
have never suffered from an inflammatory aflfection and 
which still retain very fair sight. Such eyes, however, 
are prone to the early formation of cataract, and to 
detachment of the retina. This fluid state of the vitreous 
is frequently met with in extreme myopia associated with 
large posterior staphyloma, and in cases of cataract 
coming on in young people mt\iou\. «un.^ «kS»\"gaa3Q.le causOj 
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but probably due to defective nutrition arising from some 
constitutional ailment. 

A loss of vitreous occasioned by some penetrating 
wound is rapidly replaced by aqueous. Fresh vitreous is 
never generated. If the amount lost be small, no ill 
effects may follow, as sufficient aqueous will be kept 
secreted to supply its place ; but if the escape of vitreous 
be large, the eye usually suffers. For awhile the globe is 
plumped out by aqueous, but the supply after a time 
fails to meet the demand, and the eye first becomes soft, 
then shrinks, and ultimately all sight vanishes. 

Foreign Bodies in the Yitbeous. — A foreign body may 
be lodged in the vitreous and remain there for a long 
period provided it does not exert any injurious pressure 
on any of the other parts within the eye. The danger 
is, that with the motions of the globe its position may be 
shifted, and falling to the fundus may then excite a 
dangerous inflammation, which may lead to destruction 
of the other eye from sympathetic ophthalmia. 

Treatment. — If the foreign body can be seen, an en- 
deavour should be made to remove it. See article 
" Foreign Bodies within the Eye." 

BLfiMORRHAGE INTO THE YiTREOTJS may take place— 
1. From rupture of some of the vessels of the ciliary 
processes; 2. From choroidal haemorrhage, the blood 
creaking through the retina and becoming extravasated 
into the vitreous ; or, 3, it may ensue from the rupture 
of a retinal vessel, but this is rare. 

Blood effused into the vitreous is but slowly absorbed. 
If the clot be small, it gradually loses its colouring 
matter, and shrinks, and after a few weeks or months, it 
is seen with the ophthalmoscope either as a small dark 
mass, or as floating filaments in the vitreous. If, how- 
ever, there has been much hsemorrhage, loss of the eye is 
certain to follow. To allow the blood to be extravasated, 
the hyaloid has to be ruptured, and wherever the blood 
forces its way, it breaks down the texture of the vitreous. 
From this mutilation of structure the vitreous does not 
recover ; it atrophies, loses its consistence, and becomes 
flnid. The blood clot softens and is gradually dissolved, 
and its colouring matter stains the whole oi thft ^\3i<i 
which occupies the vitreous space to a yellow ot \iTa^\i\^- 
jellow tinge, which colour may last f ot yeora. TV^^ m^s*- 
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chief, however, does not end here ; for, as the vitreons 
becomes fluid, it diminishes in bnlk; and the retina, 
losinjif the support which it had received from the healthy 
vitreous, falls forward and becomes detached. 



CHAPTER IV. 

DISEASES OF THE CRYSTALLINE LENS. 

Cataract is an opacity of the lens. In the great 
majority of cases the opacity is confined to the lens sub- 
stance, the capsxde remaining transparent. 

Ga/psular Cataract is the term used when the opacity is 
apparently limited to the lens capsule. 

Vapsulo'lenticular Cataract is when there is opacity of 
both the lens and its capsule. 

Causes op Cataract. — Whatever interferes with the 
due nutrition of the lens tends to produce cataract. 

a. It may occur from old age ; it is then one of the 
results of senile decay, and hasl^een rightly called " senile 
cataract." 

/3. It may be dependent on a constitutional disease in 
which the general nutrition of the body fails, as in dia- 
betes. This form is recognised as a " diabetic cataract." 

y. It may be due to disease of the deep structures of 
the eye, the choroid and retina, to which it is indeed 
secondarv. This class is distinguished as "secondary 
cataract. ' 

5. It may fee produced by injury, and it is then termed 
" traumatic cataract." 

€. Lastly, it may be congenital. 

» 

Cataracts may be divided primarily into two great 
classes — soft and ha/rd cataracts. 

I. Soft Cataracts may occur at any period between 

infancy and thirty or thirty-five years of age. They 

may be congenital, or they may be dependent on one or 

other of the causes already related ; the consistence of 

the cataract being mainly deteTmm^ Vj the age of the 

patient 
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CoN«]SNiTAL or Inpantilb Oatabact may come on in 
early infancy, or, as its name implies, it may be a con- 
gemtal defect. Eyes with this form of cataract are 
usually below the normal standard in gize, and frequently 
snflfer from nystagmus or involnntairy oscillations of ttie 
globe.* They are also often associated with other con- 
genital deficiencies, such as microphthalmos or small 
ill-developed eyes ; or with a stunted bodily growth ; or 
occasionally with mental impairments, varying from slight 
imbecility to idiocy. On the other hand, it is only right 
to sav that I have seen congenital cataracts in well-grown 
and finely developed patients, with a mental activity to be 
admired, and with such an exaltation of one or other 
faculty as justly to entitle them to the rank of genius. 

There are two kinds of infantile cataract, each of which 
requires to be specially noticed — the " lamellar," and the 
" cortical." 

The Lamella/r Oata/ract is where there is a central opacity 
of the lens with a more or less clear circumferential mar- 
gin. The density of the opacity is uniform, and seems to 
be due to a layer of opaque matter between the central 
nDcleus and uie transparent surface of the lens. This 
form of cataract is not seen at birth, but is usually 
discovered during the early years of infancy, and is 
frequently associated with infantile convulsions. Mr. 
Jonathan Hutchinson has shown that lamellar cataract 
is generallv connected with an imperfect development of 
the enamel of the teeth. He says, " It is wholly difierent 
from that met with in congenital syphilis, and consists not 
80 much in alteration of the form of the teeth as in defective 

development of the enamel." " The incisors, the 

canines, and the first molars are the teeth which sufi'er 
most ; and as a rule, with but very few exceptions indeed, 
the bicuspids escape entirelv. The contrast between the 
clean, white, smooth enamel of the latter, and the rugged 
discoloured spinous surface of the first molar, is often very 
striking. The first molars may, indeed, be counted as the 
test teeth as regards this condition ; just as the upper 
central incisors are in that which is due to syphilis. In 
these teeth, it occurs equally in both jaws. They are 
sometimes affected when all the other teeth escape, and I 
believe they never escape when the others suffer, "f 

• See Article on ^'InyoIuDtaij Oscillations of tW G\o\i^.^* 
t Britiab Medical Journal, March 6, ltt75. 
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The Cortical Cataract is where the opacity commences 
in the margin of the lens, and is seen as opaque strife 
running fromi its circumference towards its centre. In 
the early stage of this form of cataract the intermediate 
spaces are clear, and through them the fundus of* the eye 
can be examined with the ophthalmoscope ; but patches 
of cloudiness or opaque dots soon appear in different parts 
of the lens, and these gradually aiffuse themselves and 
ultimately render the whole opaque. 

The defect of sight in congenital cataract is very 
variable ; it is of course dependent on the extent and 
density of the opacity. A slight and partial opacity may 
remain stationary for many years, but as a rule the whole 
lens will, sooner or later, become opaque. 

Treatment of Congenital Cataract. — In those cases in 
which the opacity is central, and the margin of the lens 
clear, and where there is reason to hope that the cataract 
is not progressive, Mr. Critchett makes a small artificial 
pupil with a broad needle and Tyrrell's hook (page 96). 
He punctures the cornea with the broad needle at the point 
which is to correspond with the Hmit of the pupil, and 
cuts off only a small portion of the pupillary border of 
the iris. He has now abandoned the application of his 
operation of iridodesis to such cases. By drawing the pupil 
opposite t6 that portion of the lens which is transparent, 
good sight is often at once secured, and with less risk than 
that which accompanies the removal of the lens by solution. 
The patient sees through the margin of his own lens, and 
is able to use his eyes without the aid of cataract glasses. 
It should be remembered that in after years when the whole 
lens becomes opaque, another operation will be required 
for its removal. 

The operations which are suited for congenital or other 
forms of soft cataract, are — 

1. Solution and absorption of the lens. 

2. Linear extraction. 

3. The suction operation. 

Operation by Solution — Keraionyxis — consists in 

breaking up with a fine needle the central portion of the 

capsule of the lens, so as to freely admit the aqueous, and 

allow it to exert its solvent innuence on the lenticular 

matter. A description of this operation is given at page 

J29, under the heading of " tKe first ftta.ge oi ^"^i oi^^ration 
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of linear extraction," the only difference being that the- 
lens substance should not be quite so freely comminuted. 
The precautions which are there given, both prior to and 
after the operation, with reference to the dilatation of the 
papil, must be rigidly followed. Occasionally one needle 
operation will suffice, but generally it has to be repeated 
two or three times before the whole of the lens is ab- 
sorbed. The intervals between each operation must be 
regulated by the progress of the case ; from three to six 
months is the time which is usually required. If after 
one of the needle operations, the swollen lens should press 
mjuriously on the iris, and produce symptoms of irritation, 
the second stage of linear or suction extraction, page 130, 
should be at once performed, and the lens, or what re- 
mains of it, be removed. 

This method of dealing with a congenital or soft cata- 
ract is undoubtedly the safest of all the operations, and 
I believe the results on the whole are the most satisfac- 
tory. It presents, however, these difficulties : the pro- 
cess of the absorption of the opaque lens occupies a long 
period, and it is essential for the safety of the eye that 
the patient should continue during that time under the 
supervision of the surgeon. 

LiNEAB, Extraction of Cataract. — The operation 
known as Gibson's, from the late Mr. Gibson, of Man- 
chester, having first suggested and performed it, is now 
recognised and practised with some slight modifications, 
under the name of linear extraction. 

It is well adapted to a large majority of the cases of 
soft cataract, but it is an operation which re- 
quires great care, and great delicacy of manipu- Fig. 25. 
lation. 

Prior to performing the operation, the pupil 
should be nilly dilated with atropine, so that 
the whole of the lens may be under the observa- 
tion of the operator, and the iris may be drawn 
away as far as possible from the chance of injury. 

The operation may be divided into two stages. 

Tlie first stage of the operation is to break up 
with a fine needle (fig. 25) two-thirds of the an- 
terior capsule of the lens ; and by carefully 
moving the needle through the soft lenticular 
matter, so to comminute it, that every poitiOTi oi *\\i tsv^.-^ 
be hrougbt in coatact with the aqueovis. 
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Great care must be taken not to injure the posterior 
lajrer of the capsule of the lens, as by so doing the hya- 
loid membrane would be ruptured, and the vitreous 
mixing with the particles of the lens would materiaUy 
interfere with the due action of the aqueous humour on 
them, and also render more difficult the second part of the 
operation. 

The difficulties which may beset this stage of the opera- 
tion are : — 

1. The lens-capsule may be so tough that the point of 
the needle will puncture but not lacerate it, and all 
attempts to tear an opening will only cause the lens to 
shift about before the pressure of the needle without 
making any sufficient rent in the capsule. In such a 
case two needles should be used. The first needle should 
be introduced through one side of the cornea into the 
centre of the lens-capsule so as to fix the lens, whilst the 
second needle is passed through the opposite side of the 
cornea and made to j^enetrate the capsule at the same 
spot at which the first needle entered. The points of the 
two needles should now be drawn apart, and thus a free 
opening may be torn in the capsule without exerting any 
strain upon the suspensory ligament of the lens. 

2. Tho' central portion of the anterior capsule of the 
lens may t>e chalky or semi- opaque. When this is the case, 
the needle which is used to break up the lens substance 
should before its withdrawal from the eye detach the 
semi-opaque poi-tion of capsule. A free opening should 
then be made with a broad needle in the cornea at a point 
corresponding with the pupillary edge, and with a pair 
of iris forceps the semi-opaque capsule should be seized 
and drawn out of the eye. 

After the operation, the patient should be kept in a 
darkened room, but not in bed, and a solution of atropine 
of the strength of gr. 2 ad aquae 51» should be dropped 
into the eye twice a day. 

The second stage of linear extraction consists in removing 
the broken-down lens through a small linear opening in 
the cornea. Before it is attempted, if nothing has hap- 
pened since the first operation to necessitate its immediate 
performance, sufficient time should be allowed to elapse 
for all the transparent portions of the lens to become 
opaque, and somewhat macerated by the aqueous. From 
three to six days will be about the time required for the 
desired changes to take plaxie, Wt m\xe\i ^e\>evA^ ciu the 
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conditioii of the cataract at the time of the operation, and 
upon the extent to which the capsule has been torn, and 
the lenticular matter broken up. 



Fig. 26. 




The pupil being widely dilated with atropine, an opening 
is to be made in the cornea with a broad needle (fig. 27) 
at a point just external to where the pupillary margin of 
the iris is seen. Instead of inserting the needle through 
the cornea directly from before backwards, it should, as 

Mr. Bowman has suggested, be 
Fio. 27. made to pass obliquely inwards Fig. 28. 
through the lamellsB of the cornea, 
as is represented in fig. 26. The 
aperture thus made will be valve- 
shaped, the object being, that the 
curette in and after its introduc- 
tion shall not press at all upon 
the iris. 

A sufficient opening having been 
made, the curette (fig. 28), is next 
to be introduced, and this should 
be done with a gentle lateral mo- 
tion. The eye being still held by 
the surgeon with a pair of forceps 
in the most convenient position, the curette 
is moved gently from side to side, pressing 
slightly on the mouth of the wound to permit the aqueous 
with tne softened lens to flow down its groove. When 
the largest portion of the lenticular matter has escaped, 
small opaque pieces will occasionally be aeeu >N\v\e\i W^^ 
not flowed away in the stream ; these may Vift ^o^ov?^^\il 
the curette, and on the point of it being dip^e^ \>«^^wv 

K 2 
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them, they will also escape along its groove. All the 
movements of the curette must be conducted with the 
greatest caution, as ^ is essential that the posterior 
capsule should not be broken. When this accident 
happens, the opaque fragments of lens become entangled 
in tne vitreous, and no further attempt should be made 
to remove them. 

The lens having been removed, or as much of it as will 
readily flow away, the patient is to be sent to bed in a 
darkened room, and the pupil is to be kept under the in- 
fluence of atropine. 

Extraction op Soft Cataract by Suction. — This 
method of removing a soft cataract was reintroduced by 
Mr. T. Pridgin Teale, jun., of Leeds, who suggested the 
operation, and performed it with success in December, 
1863, on a young man who had a traumatic cataract. 

The extraction of the lens by suction may be completed 
in one operation, but my own feeling is that it is better, 
as a rule, to divide it into two stages. The Jirst stage is 
the same as the preliminary needle operation for linear 
extraction described at page 129. Two, three, or four 
days having elapsed, the second stage or suction part of 
the operation may be performed, and the whole lens, now 
opaque and diffluent, will be readily drawn through the 
tubular curette of the instrument. 

The second stagey or the suction part of the operatio^i, 
may be performed as follows : The pupil having been pre- 
viously fully dilated with atropine, an opening is made 
in the cornea with a broad needle immediately within 
the pupillary margin of the dilated pupil, sufficient in size 
to allow of the easy entrance of the tubular curette. A 
delicate manipulation of the instrument is required to 
move it from point to point, so as to place the open 
mouth of the curette in the most favourable positions for 
sucking in the lens matter, without in any way injuring 
the iris. The suction power must be carefully regulated 
by the operator, who is able to arrest it instantly if 
necessary. 

In the suction instrument made by Messrs. Weiss of the 

Strand (fig. 29), the suction is obtained through a delicate 

metal syrmge placed at one extremity of a glass tube, 

which is furnished at the other end with a tubular 

curette, the aperture of which is countersunk. The 

syringe is so contrived, that with. 0Tie\ianA. ^^^ "^SaXjOTi. <iaai 
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be worked, and the move- 
meuts of the curette within 
the eje guided, whilst the 
other hand is left free to 
6x the glohe with a pair of 

Id the inetnunent devised 
bj Mr. Teale, the saction 
power is applied by the 
moDth of the operator. It 
cousistB of a ^Ias8 tube, to 
one end of which is fastened 
a tabular curette, whilst to 
the other extremity la at- 
tached a piece of india- 
nibber tnhing with a glass 
moatApiece. 

n. Hi-RD C»TiBACTS are 
characterized by a firm nu- 
cleus, and may occur at any 
^riod of life after thirty- 
bve or forty years of age. 
There are different forms of 
hard cataract, which are dis' 
tingoished from each othei 
— 1, by the part of the lens 
in which the opacity begins ; 
2, by its general appearance; 
and 3, by the age of tiie 
patient. 

Nuclear Oatwractg 



the marginal portion of the 
lens remaining for a time 
transparent. 

Striated Oataracia. — -The 
opacity first shows itseU 
in opaque lines in the cor- 
tical substance of either 
the anterior or posterior 
■nrface of the lens, or in 
some cases in both simnl- 
taneoaelj. These strije ra- 
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diate from the circumference towards the centre of the 
lens. 

Black Cataracts. — ^There are two classes of cataract to 
which the name black has been given. 1. To the hard 
opaque senile lenses, in which the nucleus has acquired 
an exceptionally dark reddish-brown colour. 2. To those 
rare cases in which a lens with commencing cataract has 
become darkly stained with haematine from some prior 
extravasation of blood into the aqueous chamber. Dis- 
solved in the aqueous, the haematme has permeated the 
lens capsule and been deposited in the lens substance. 

Senile Cataracts usually occur from fifty to fifty-five 
years of age. They may be either nuclear or striated. They 
vary greatly in consistence, but are always distinguished 
by the presence of a distinct firm nucleus. In some cases 
the nucleus is small and hard, with a good deal of soft 
cortical matter surrounding it ; in other patients the nu- 
cleus is large, hard, and amber-coloured, and with scarcely 
a trace of cortical substance. Lastly, there is a third class 
of senile cataracts, in which there is a small or medium- 
sized nucleus surrounded by an opaque but fluid cortex. 

The progress of ha/rd cataracts is very variable. In one 
patient its formation will be very rapid, whilst in another 
it will take many years before the whole lens becomes 
opaque. Again, it may be slow in the early stage, but 
develop itself quickly in the last. 

Treafrnent of Hard Cataracts. — As a rule it is wise to 
postpone an operation for the extraction of a hard cata- 
ract until the whole lens is opaque. This may be always 
conveniently done when one eye only is affected ; but it 
often happens that the cataract is slowly advancing in 
both eyes, and the sight has become so far dimmed as to 
prevent the patie: it following the business on which his 
daily bread depends. In such a case the patient cannot 
afford to wait, and one of two courses may be pursued. 

1. The lens may be extracted from one eye by a "modi- 
tied linear extraction operation." If some soft cortical 
matter remains behind, the pupil must be kept dilated 
with atropine after the section has united. 

2. Before attempting any operation the surgeon may 
tear through the central portion of the lens capsule with a 
tine needle, so as to admit freely the aqueous to render 
opague the transparent portions of the lens. The patient 

should then he placed for a few days in a darkened room 
and the pupil kept under the iiAxieiice ol «»\,TQ^Yafe, ^^ ^% 
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Fia. 30. 



to ward off any of the inflammatory effects which prick- 
ing a hard lens will sometimes produce. When all irrita- 
tion has subsided, the opaque lens may be extracted by 
the operation the surgeon may select. 

When both eyes are affected with cataract, the two 
operations should never be performed at the same time. 
Tlie risk is too great. Some accidental cause, which on 
a future occasion might be averted, may influence the 
patient unfavourably, and both eyes may be lost. No 
3peration should be done on the second eye until the 
result of the first has been decided. 

For the extraction of a hard cataract one of the folio w- 
hg operations may be selected : — 

Flap Extraction Operation for Cataract. — The 
principle of this operation is to make a section of the 
cornea of such a size as will admit of the easy exit of the 
lais. The incision should be confined throughout its 
extent to the true corneal tissue. The patient should lie 
01 a couch with his head slightly raised, and 
the operator should stand behind. If he is 
anbidextrous, the knife should be held in his 
right hand for the right eye, and in his left 
for the left eye ; but if he is unable to work 
with his left hand, he must stand in front of 
the patient and make the corneal incision in 
the left eye with his right hand. 

Operation. — First Step. — The upper lid is 
to be raised by the index finger of tne opera- 
tor, and maintained in this position by its 
tarsal margin being pressed slightly against 
the edge of the orbit, whilst his middle fl tiger 
is placed against the sclerotic on the inner 
side of the globe, to prevent its rolling inwards 
before the point of the knife has transfixed the 
cornea. The lower lid is to be drawn down by 
by one finger of the assistant, with which he 
presses it against the malar bone, so as to 
avoid making any pressure on the eye. The 
point of a Beer s or Sichel's knife (fig. 30), 
with its edge upwards, is now made to enter 
the cornea, just within the corneal margin, 
and at about the level of the centre of the 
pupiL The blade is then urged steadily onwax^^ -afc^o^"?. 
the anterior chamber in front of the iris, uxi\X\. \\»'a ^SvaX, 
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transfixes the cornea at a spot corresponding to that at 
which it entered. The section is to be completed slowly 
in the withdrawal of the knife, the edge of which is to 
be directed slightly forwards as it cuts its way out. A 
too rapid completion of the incision is apt to be followed 
by a- spasmodic contraction of the muscles of the eye 
with an escape of the lens, and very probably of a part 
of the vitreous also. 

When there is much spasm of the ocular muscles or 
straining on the part of the patient, it is often wise to 
draw out the knife before quite finishing the section, and 
thus leave a small bridge of cornea to be cut through 
with a small secondary knife (fig. 31), after the capsuk 
has been opened. 

The second step of the operation is to tear through th< 
anterior capsule of the lens. The patient is told to lool 
downwards at his hands or his feet, so as to expose full'' 
the corneal wound, through which the ordinary pricke:, 
or Graefe's cystotome (figs. 32, 33), is then introducdl 
sideways, and the capsule freely opened. 



Fig. 31. 



Fig. 32. 



Fig. 33. 



i 



The third step is the evacuation of the lens through the 
corneal section. The patient is again directed to look 
towards his feet, when the operator places the point of 
his finger on the upper eyelid, and presses gently on the 
globe, whilst he applies the side of the curette (^g. 28) 
along the lower hd, through which he exerts a steady 
pressure on the eye, whicli, if iiece8aarj,\!& ^o T^^gQ\3b.\fc^ 
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as to alternate with that heing made by the finger above. 
As the lens begins to escape through the wound, the pres- 
sure on the globe must be relaxed ; and in many cases 
just before its expulsion is completed, it must be entirely 
removed, as the teo rapid exit of the lens is often accom- 
panied by an escape of vitreous. 

Accidents which may happen in the course of 
THE Opebation. — a. The aqueous may escape too soon, 
80 that the iris may fall in front of the knife. When this 
happens the operator should press the .cornea gently 
against the blade with one of nis fingers, whilst at the 
same time he continues the section with the edge of the 
knife turned slightly forwards. By this manoeuvre the 
iris will often be made to recede, and the section be com- 
pleted without cutting it. 

13. The section may be too small. When this is the case, 
the incision should be enlarged with a secondary knife. 

y. The vitreous may escape before the lens. This 
njay be caused by the incision being carried into the 
sclerotic, or from the straining and struggling of the 
patient. When this casualty occurs, all pressure on the 
eye should be at once released, and the lens should be 
withdrawn from the eye, if possible, in its capsule, by 
one of the spoons (fig. 34, 42) used in the traction opera- 
tion for cataract. 

d. Deep intraocular haemorrhage may occur. This is 
the most fatal accident which can happen; the eye is 
always irrecoverably lost. It most frequently occurs in 
eyes which are glaucomatous, or otherwise previously 
diseased. The bleeding usually takes place from between 
the choroid and sclerotic. See article Hemorrhage 
between Choroid and Sclerotic. 

Remarks on Flap Extraction of Cataract. — The 
cases which seem to me most fitted for the flap operation 
are senile cataracts in thin wiry patients, who have rather 
deep-set eyes, and possess good control over their emotions. 
The operation is usually attended with a little difficulty if 
the eyes are much sunken, but the results I have gene- 
rally found good. When patients cannot or will not take 
chloroform, the flap or Liebreich's extraction should be 
selected, if not contra-indicated by some special (i^Ti^^^ ^^ 
they are not onlj the least painful oi aW t\ie o^^t^^hssiia 
for cataract, but they are also the most. «r^^\Kssws>' 
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Lastly, the flap operation is quite inadmissible in patients 
who have cougn, or who are l^ble to sudden and repeated 
sneezings. 

The Traction Operation for Cataract was first sug- 
gested by Yon Graefe for those forms of traumatic cata- 
ract where the nucleus was too dense to be easily removed 
by linear extraction. His assistant, Dr. Schuft (now 
Waldau), extended the application of this operation to 
cases of ordinary cataract, and designed a series of scoops 
for the drawing out of the opaque lens from the eye. 
His description of the operation is published in the Royal 
London Ophthalmic Hospital Reports, vol. iii. page 159. 
The object of the operation is to draw the opaque lens 
out of the eye through a slit-like opening, in preferenc?e 
to the large incision with the corneal flap. 

The first sta^e of the operation is to make an incision 
in the margin of the cornea at the comeo- sclerotic junction 
with a lance-shaped iridectomy knife. The opening should 
always be made suflS.ciently large to allow of the easy in- 
troduction of the scoop, and the ready escape of the lens. 
If the aperture is found on the withdrawal of the knife 
not to be ample enough, it should be enlarged laterally by 
a pair of scissors. A piece of iris is next to be excised as 
in the operation for iridectomy, page 94. 

The second stage of the ope^'ation is to tear through the 
capsule of the lens. This is to be done with an ordinary 
pricker (fig. 32), or with Yon Graefe's fleam-cystotome 
(fig. 33), which should be gently introduced sideways 
through the section, so as to avoid tearing the iris or 
scratcning the inner surface of the cornea. 

The third stage of the operation is the withdrawal of 
the lens from the eye. This is accomplished by gently 
introducing the traction instrument through the wound, 
using scarcely any perceptible force, but urging it onwards 
by one or two slight lateral movements, directing it at 
the same time first a little backwards, so as to insinuate 
its extremity between the posterior surface of the lens 
and its capsule, and then downwards and slightly for- 
wards, allowing it almost b}* its own weight to foUow the 
posterior curvature of the lens. Having secured the lens 
within its grasp, the instrument is to be ^adnally with- 
drawn, slightly depressing its handle durmg this move- 
ment, so as to draw the lens with it out of the eye. If 
the whole lens, as occaaiouaWy Yia^^enaa, \a \stQv\%\vt out 
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with the first withdrawal of the instrument, the operation 
is completed. Generally, however, some soft lenticular 



Fig. 34. 



Fig. 35. 



Fig. 36. 



Fig. 37. 







t ■' 




Fig. 34, front view of Critchett's spoon. Figs. 35, 3fi, front and 
side view of Bowman's spoon. Fig. 37, Waldau's spoon. 

matter is left behind, and sometimes some fragments of the 
nncleus which have become detached. A cataract spoon 
must now be reintroduced to bring away the lens matter 
which remains. 

This operation is seldom performed except in cases of 
dislocation of the lens, when it is generally desirable to 
extract the lens in its capsule with one of the traction in- 
struments. 

Graefe's Modified Linear Extraction is the opera- 
tion which now gives the most general satisfaction for the 
removal of senile cataracts, provided that the incision is 
made corneal in the way I have described at page 141. 
The objection to the incision being in the sclerotic is the 
pecoHar tendency which such wounds have to induce 
sympathetic inflammation in the other eye. This opera- 
tion requires the least selection .of cases, and yields the 
most favourable results. 
Von Graefe has divided the operation into ft.ve ft\a.^^^ ■. — 
i. T^ Incision.— The lids should be separa^.^^ \i^ ^ 
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stop-speculum, and the globe steadied by a pair of forceps 
iu the left hand of the operator, with which he takes 
hold of the conjunctiva and deep fascia at a point just 
below the centre of the cornea. The point of a fine knife 
(fig. 38) is then inserted at a, fig. 39, about \'" from the 

margin of me cornea; it is first to 
Fig. 38. be directed towards c, so as to extend 

slightly the inner wound, and when 
\ it has fairly entered the anterior 

chamber, it is to be turned upwards 
to B, where the counter-puncture is 
made. I'he blade is now pushed on 
Fig. 39. a little way in the scleral plane, and 
then being turned steeply forwards, 
x^ it should cut its way out. The sec- 
tion should be completed in the with- 
S\'C J drawal of the knife. The length of 
^^ ^ the incision must be proportioned to 
the size and density of the lens. A 
small fiap of conjunctiva is gene- 
rally made with the sclerotic section. 
2. The Iridectomy. — The forceps 
are now to be handed to the assis- 
tant, who steadies the eye, and, if 
necessary, slightly rotates it downwards, whilst the ope- 
rator seizes hold of the iris with the iris forceps, and cuts 
off the protruding portion, taking care that no ends of it 
are left in the edges of the wound. 

3. Laceration of the Capsule. — This is to be accom- 
plished by drawing the point of the cystotome over the 
lens capsule from the lower edge of the pupil to the upper 
equator of the lens, first along its nasal then along its 
temporal margin. 

4. Evacuation of the Lens. — This is usually easily 
effected by gently pressing and at the same time sliding 
upwards the curve of the curette against the lower por- 
tion of the cornea, whilst the fixing forceps are made to 
pull on the eye slightly downwards. Another mode of 
proceeding is to press the curve of the curette against the 
sclerotic edge of the section, so as to cause the wound to 
gape a little, at the same time that downward traction is 
made on the globe with the steadying forceps. K after 
cautiously trying these means, the edge of the lens does 

not present itself at the Bection, or if any vitreous should 
escape, a blunt hook or a ca\aLT«uc\» s^wm. xccoL^Xife ^la- 
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ployed to complete the extraction. The blunt hook used 
by Graefe is of the form represented in fig. 41, with its 
stem bent as in fig. 40, to enable it to be readily pushed 
under the nucleus. 1 prefer myself 
either Critchett's or Bowman's spoon, Fig. 40. Fig. 41. 
figs. 34, 35, 36, p. 139, or the traction 
instrument (^^. 42) designed by Mr. 
Taylor of Nottingham. 

5. Clearing the Pupil and Coapta- 
tion of the Wownd. — If any soft cor- 
tical substance remains in the pupil, 
a little gentle friction and pressure 
with the finger over the closed lids will 
generally be sufficient to cause its eva- 
cuation — ^it is only in very exceptional 
cases that a scoop should be intro- 
duced for its extraction. The wound 
should now be cleared with the iris 
forceps of all coagula and the con- 
junctival flap, if there be one, restored 
to its proper position. 

Witn the modification of the incision 
which I have described in the next 

paragraph, I prefer this operation to all others 
Fig. 42. when the patient is both able and willing to take 
^^ an anaesthetic. But if, from any cause, chloro- 
^\ form or ether is inadmissible, I think that the 
Nl ordinary flap or Liebreich's extraction is safer. 
The details of Graefe*s operation require to be so 
delicately executed, and the time of their perfor- 
mance is comparatively so long, that the patient 
will often lose self-control, and by his unre- 
strained movements greatly jeopardize the eye. 

The incision which I make m this operation 
differs from that recommended by Graefe. I 
commence it lower down, so that the point of the 
knife enters the margin of the cornea on a level 
with the upper edge of the pupil, as represented 
I in fig. 43 ; and I prefer to confine the section to 
1^ ^^® cornea rather than to trespass on the scle- 
^1 rotic. 

II A and B in fig. 43 show the points of entrance 
I I and exit of the knife in the incision I uauall^ 
*-* adopt in the extraction of cataract*, bjtl^ \N\^ 
dotted linea above indicate the course oi t\\e coxuc.-aN- 
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Ecise odIj a, small piece of 
; the deformity of the pupi 




therefore leas tban when a, large iridectomy is made ( 
responding to the size of the corneal wound; and w 
this section it is very rare for the cut edges of the irif 
prolapse through the comers of the inciamn. 

Liebreich's Operitios for Cataract. — The follow: 
is Dr. Liebreich's description of his operation ; — 

" The incision of the cornea is to be made with i 
smallest possible Graefe's knife, in the following maan 

" Puncture and contra-puncture are made in the scler< 
abont one millimetre heyond the cornea, the whole 
maiuing incision passing with a veir slight curve thron 
the cornea, so that the centre of it is about one millirae 




Had A ialf distant from the marmn of the cornea, Sg. 
This meiBioa can be mnde -ap-naiia 01 4crw\i«».t4a,^\l\; 
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without iridectomy, and the lens can be removed through 
it with or without the capsule. 

"If, as I now practise, the extraction is made down- 
wards without iridectomy, the whole operation is reduced 
to the greatest simplicity, and does not require narcosis, 
assistance, elevator, or ^cation ; and only two instruments 
—namely, Graefe's knife, and one cystotome, with Daviel's 
spoon.'" 



"* 



Taylor's Operation for Cataract. — The special object 
of this operation is to extract the lens through a peripheral 
section of the iris without injuring the pupil. 

The following is Mr. C. Bell Taylor's account of his 
operation : — 

'* The instruments I employ are a pair of sharp forceps 
that pierce the sclerotic ; a very light speculum (a modifi- 
cation of Von Graefe's) ; and two knives, a line in width, 
and bent at an angle similar to the ordinary iridectomy 
knife — one with a sharp point, the other with a blunt or 
bulbous extremity. 

" Having separated the lids with the speculum, the e3'^e 
should be gently turned downwards with a pair of ordi- 
nary forceps in the operator's right hand. Having got 
the globe into a favourable ]X)sition, it should be fixed by 
the sharp forceps at about the junction of the upper witn 
the middle third of the cornea ; the pointed kniie is then 
entered in the corneo-sclerotic junction one or two lines 
from the forceps at the summit of the cornea, pushed well 
into the anterior chamber, and then with a gentle saw- 
ing motion carried along the summit until about one- 
third of the cornea has been incised. The capsule is then 
carefully divided with Yon Graefe's cystotome, having 
been previously rendered tense, and the eyeball fixed with 
a pair of ordinary forceps. It is better to open the 
capsule at this stage, because bleeding from the wounded 
iris — and conjunctiva also — at a later period is apt to till 
the chamber and render this part of the operation obscure 
and difficult. The upper segment of the iris is then 
seized, and a small piece of the periphery only excised, 
the pupillary margin and portion of iris attached to it 
being left untouched and tree in the anterior chamber ; 
the lens is then extruded through the gap in the ordi- 



♦ Bn'iisb Medical Journal, Dec. 2, 1S7\. 
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nary way, gliding behind the pupil, so that there is no 
stretching of the sphincter. 

" In this way I believe that I have secured all the 
advantages, in the way •£ safety and certainty,, of an 
associated iridectomy (which I have already detailed), and 
at the same time attained that grand desideratum — a 
central and moveable pupil.'** 

Fig. 45. 




Fig. 45 represents the appearance of the iris after an ex- 
traction of the lens by Mr. Tajlor'e operation. 

Pagenstecher's Operation for Cataract differs from 
all the others in that he removes the lens in its capsule 
entire. He makes a flap incision, usually downwards, 
and entirely through the sclerotic, leaving a small bridge 
of conjunctiva at the apex of the flap, he next excises a 
large segment of the iris, and then completes his section 
by dividing the conjunctival bridge. By gentle pressure 
on the eve he now endeavours to urge the lens in its 
capsule through the sclerotic wound, but should he fail in 
doing so, or if any vitreous should escape, he at once 
introduces a scoop behind the lens, and draws it out of 
the eye in its capsule. Pagenstecher states that on 
several occasions he has succeeded in thus extracting the 
lens without the loss of any vitreous, notwithstanding 
that in some of the cases it was accomplished by the aid 
of the scoop. He also refers to the remarkable absence 
of iritis after this operation. 

Macnamara's Operation for Cataract — The following 
abstract is from Mr. Macnamara's account of his own 
operation : — 

" The pupil having been fully dilated with atropine, the 
patient laid on his back, and placed under the influence of 
chloroform, the operator adjusts a stop-speculum. Sup- 
posing the right eye is to be operated upon, the surgeon 
standing behmd lus patient, with a pair of fixing forceps 
seizes a fold of the conjunctiva together with the tendon 

* Lancet, Novem\>er 4,1^1 \. 
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of the internal rectus so as tQ have a steady firm hold of 
the eyeball, and in the othef hand takes a short and 
broad-bladed triangular knife, and thrusts its point 
through the Hue of junction of the cornea and sclerotic, 
on the temporal side of the eye. The blade of the knife 
is to be passed steadily onwards, nearly up to its heel, so 
that the incision made through the sclerotic is at least 
half an inch long. The knife being laid on one side, bat 
the speculum and hold of the internal rectus retained, the 
scoop is to be inserted so far into the anterior chamber as 
to enable us to reach the margin of the pupil ; the handle 
of the instrument being raised, and its rounded extremity 
depressed, the latter evidently rests on the capsule of the 
lens, immediately within the margin of the pupil. The 
scoop is now to be slightly withdrawn, stiU keeping its 
extremity on the lens, but so as to draw open the pupil 
far enough to enable us to pass the scoop round the outer 
circnmference, and thus benind the lens, the scoop being 
thrust onwards along the posterior capsule, until its 
toothed extremity embraces the inner margin of the lens ; 
in this way the lens comes to lie in the concavity of the 
scoop, and may be removed from the eye, if possible, with- 
out breaking the capsule. Should the capsule of the lens 
be ruptured, however, during the above-described manipu- 
lation, the bulk of the lens must still be drawn out of the 
eye by means of the scoop ; and subsequently particles of 
lenticular matter remaining in the anterior chamber must 
be taken away."* 

Tkeatment op the Eye after an Extraction of 
THE Cataract. — After the operation is completed, both 
eyelids should be gently closed, and a Liebreich's bandage 
(F. 1) applied ; and the patient should then be placed m 
bed in a darkened room with the head shghtly raised. If 
the case progresses favourably the patient may be allowed 
to get up after thirty-six hours, and lie on a sofa, or if in 
a hospital, rest on the outside of his bed. After a flap 
extraction the lids should not be opened to look at the 
eye until the seventh day ; but after a modified linear, or 
a traction operation, the eye may be examined with safety 
on the third or fourth day. The bandage should be 
changed night and morning, as the flow of tears renders 



♦ MacBamara, On LHseaBeB of the Eye, 3rd edit. t^. bOfe. 
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the linen wet and nncorofortaUe. If the lids become 
gummed together, a piece of linen wet with tepid water 
should be drawn a few times across their tarsal borders, 
and then gently pulling down the lower lid with one 
finger, they may be sufficiently parted to allow any pent 
up tears to escape. If the patient should complain that 
the cotton- wool pad makes tne eye hot, it may be removed, 
but the fold of hnen over the eyes and the bandage should 
be continued. After about eight or ten days the bandage 
may be given up, and a broad shade be worn over both 
eyes. Three or four times during the day the lids should 
be bathed with tepid water, or if there is any irritation, 
with the belladonna lotion (F. 34). When there is rest- 
lessness after the operation, an opiate, or what is better 
a subcutaneous injection of from one-sixth to one-fourth 
of a grain of morphia should be given at bedtime ; and if 
the patient complains of severe pain in the eye, sufficient 
to prevent sleep, two or three leeches should be applied to 
the temple. If these fail to give relief, the bandage 
should be removed, and a fold of linen wet with cold or 
iced water should be laid over the closed lids. A mild 
purgative must be ordered if necessary, so as to insure 
the regular daily action of the bowels without straining. 
The patient should be allowed his regular diet, with the 
exception of the day of the operation, when I generally 
advise only beef-tea and farinaceous food. 

The Casualties which may occue attee an Extrac- 
tion OF A Hard Cataract are : — 

1. Prolapse of the iris. This is peculiar to the flap ex- 
traction, and to those operations m which no portion of 
the iris is removed. 

2. Iritis. 

3. Suppuration of the cornea. 

4. Acute ophthalmitis and suppuration of the globe. 

5. Imperfect union of the corneal wound, and conse- 
quent fistula. 

6. Cystoid cicatrix. 

1. Prolapse of the i/ris may come on from the first to the 
fifth day after an extraction operation in which no portion 
of iris has been excised, and sometimes even later. It is 
the most frequent cause of failure of flap extraction, and 
in many cases seems to be due to the irritation excited by 
some cortical lens matter left in the pupil at the time of 
the operation. It is, liowevex, oi\«ii pxo^xiQie^ by some 
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spasmodic action on the part of the patient, such as 
coughing or sneezing, or by some violent emotion. 

Treatment. — At fost apply a compress bandage (F. 2), 
and leave the prolapse alone. If after a forbiight or 
three weeks the prolapse continnes large and shows no 
tendency to snbside, it may be pricked at two or three 
points with a fine needle, and the compress be reapplied. 
This pricking operation may be repeated two or three 
times at intervals of three or four days. 

2. Iritis, after extraction, is usually chronic and serous. 
It commences as a rule from one to three weeks after the 
operation. It is always accompanied with photophobia 
and lachrymation, and frequently with the edges of tne lids 
puflFjr, thickened, and excoriated. For a further account 
of this form of Iritis, see TfiAUMATic Iritis, p. 87. 

Trea;hnenU — Belladonna to the eye in one form or 
another to relieve pain and keep the pupil dilated. Tonics 
of quinine or iron, or both (F. 70, 71, 72), should be given. 
Counter-irritation in the form of small blisters the 
size of a shilling to the temple or behind the ear occa- 
sionally do good ; and if the case is very obstinate, benefit 
is sometimes derived from a moderate mercurial inunc- 
tion. 

The acute iritis is comparatively rare. It usually 
follows one or two days after the operation, and unless 
soon arrested it may lead to the destruction of the eye. 
Occasionally it will partially subside, and then become 
chronic. 

Trea;tment — Leeches to the temple and cold applica- 
tions to the eye. A fold of linen should be laid over the 
closed lids, and be moistened with iced water as often as 
it becomes hot or dry. If the cold ceases to be grateful 
to the patient, hot fomentations of poppy-heads or bella- 
donna (F. 8, 9) may be substituted. Diffusible stimuli 
and tonics (F. 69, 69, 70) should be ordered, with a liberal 
diet, and opiates be given if necessary to relieve pain and 
produce sleep. Mercury in any form is seldom of use in 
these cases ; it usually depresses the patient, and so does 
absolute harm. In the acute traumatic iritis which 
follows the extraction of cataract, there is a strong ten- 
dency for the inflammation to spread to the neighbouring 
tissues, and thus to drift into ophthalmitis or general in- 
flammation of the eye. 

3. Suppuration of the cornea may be eitYiCT "!^at^\«\ at 
complete. It may commence in the line o£ \^^ *\i[iC\&\o^ 

i 2 
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and involve more or less of the corneal flap, to which it 
may be limited; or it may be diffuse, and include the 
entire cornea. 

Sym'ptoms. — Increasing pain in the eye and aronnd 
the orbit ; cedematous swelfing and redness of the lids ; 
chemosis of the conjunctiva and a muco-purulent dis- 
charge. 

If the suppuration is partial and circumscribed, the line 
of the incision will look opac[ue and yellow, and there 
will be some purulent infiltration extending into the flap 
of the cornea, whilst the lower part of the cornea, although 
perhaps slightly turbid, will still retain some of its trans- 
parency and polish. This condition of the eye is sufficient 
to create great anxiety; but if the suppuration can be 
confined to the margin of the wound, it is not hopeless. 
The dangers are, 1, that the suppuration will become 
diffuse ; 2, that it will extend itself to the deeper struc- 
tures and induce a suppurative inflammation of the globe ; 
3, that although the suppuration of the cornea may be 
subdued, a secondary iritis or irido-cyclitis may follow, 
which will in the end produce softening and atrophy of 
the globe. 

When the suppuration of the cornea is diffuse or com- 
plete, the symptoms are the same but intensified. The 
suppuration, instead of being confined to the margin of 
the flap, invades the whole structure of the cornea. The 
eye must be then considered as irreparably lost. 

In old and feeble patients suppuration of the cornea 
wiU occasionally occur without the usual inflammatory 
symptoms of pain with redness and swelling of the lids 
being manifested. This once happened to a poor old 
woman, who had long been an inmate of a workhouse, on 
whom I operated for cataract. "With only a sense of 
^rittiness in the eye, and with the slightest trace of swell- 
ing of the upper lid, partial suppuration of the cornea 
followed on the fifth or sixth day after the operation. 

Treatment. — An attempt may be made to ward off the 
early symptoms by the application of two or three leeches 
to the temple, and iced water to the eye ; but as soon as 
it is ascertained that suppuration of the cornea has com- 
menced, a different treatment should be adopted. Warm 
fomentations of poppy -heads or belladonna give the most 
relief, and may be used every two or three hours, and in 
the intervals a fold of lint should be laid over the eye 
and kept moist with warm vrater ox \]^e\^^Qivma» lotion. 
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Pain shoald be relieved by repeated doses of opium, which 
may be combined with ammonia, quinine, or liq. cin- 
chonas (F. 68). The patient should be fed up with such 
food as he can be prevailed on to take, and a moderate 
allowance of wine be ordered for him. A compress ban- 
dage (F. 2) applied to the eye on the first indication of 
corneal suppuration is often of service, and may be used 
jointly witn the warm applications, the bandage being re- 
moved three or four times daily to allow of the fomen- 
tations. If the pressure be painful it should not be per- 
severed in. 

4f. Acute OphthaJ/mitis and Suppuration of the Globe. — 
When this happens, the eye is lost, and the only course 
to be pursued is to hasten the suppuration by warm and 
soothing applications ; to give free vent to the pus by an 
incision through the cornea if necessary ; to relieve pain 
by opiates ; and to support the patient by tonics, stimu- 
lants, and a good diet. 

5. Invperfect Union of the Corneal Wound and consequent 
Fistula. — From some cause, often difficult if not impos- 
sible to explain, the wound of the cornea after the ex- 
traction of cataract fails to unite completely, and a small 
fistula remains through which the aqueous slowly dribbles. 

Treatment. — A compress bandage (F. 2) should be 
placed over the closed lids, and twice a day a few drops 
of a solution of atropine, gr. 1 ad aquse 5^, be dropped 
into the eye. This treatment generally succeeds in closing 
the fistula, but if after a fair trial it produces no effect, 
the opening in the cornea may be touched with a fine 
camel's hair brush charged with nitrate of silver, as re- 
commended at page 46. 

For the symptoms and further treatment of corneal 
fistula, see Fistula, op the Cornea, page 46. 

6. Cystoid Cicatrix. — This can only occur when the 
incision has been made in the sclerotic. It is due to the 
edges of the wound not coming into close contact and to 
their consequent union through the intervention of cica- 
tricial tissue, which gradually yields before the outward 
pressure of the parts mthin the eye, and becomes thinned 
and bulging. This condition of the cicatrix in the scle- 
rotic wfll be occasionally met with after iridectomy for 
glaucoma. It is most liable to happen in eyes in which 
there is an increased intraocular tenaion. 

Treatment— H the cystoid cicatrix is smciXi ot ^vq^'e»TiC> 
mcoBvemence, it is best to leave it alone, '^^eu Vax^'^ <3t 
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troublesome, it may be punctured with a broad needle. 
If the bulging of tne cicatrix is on the increase, and the 
tension of the eye is glaucomatous, an iridectomy should 
be performed. 

Oapsuiar Oatabact is a misnomer. There cannot be 
an opaque capsule and a transparent lens. There may 
be an opaque and chalky capsule containing the shrunken 
remains of a lens, or there may be an opaque capsule 
filling the pupil after the lens from some cause has gone ; 
but neither oi these can be considered as examples of cap- 
sular cataract. The class of cases to which the tenn can 
be most correctly applied are those in which there are 
spots or patches of opacity on the capsule with a perfectly 
transparent leus* 

These local opacities may exist under two circum- 
stances : — 

1st. Patches of opacity on the lens capsule may be 
formed from inflammatory exudations during iritis or 
other inflammations of the eye. They are usually central 
and correspond to the pupil, but occasionally they are 
deposited as a white zone around the margin of the lens, 
and can be only detected when the pupil is dilated. 

2nd. In young children one or more white spots are 
occasionally seen on the lens capsule, the lens itself being 
clear. On examining the cornea of such eyes a smafi 
nebula will be frequently found to correspond with the 
speck on the lens capsule ; and on inquiry it will be found 
that these patients have had ophthalmia neonatorum. 
The inference is that during the attack the swollen cornea 
and the most prominent part of the lens came together, 
and that the capsule at the point of contact then became 
opaque. It should be remembered that in newly-born 
children the space between the centre of the lens and the 
cornea is so small as hardly to deserve the name of an 
anterior chamber. When the central capsular opacity is 
single and prominent, it has been called pyramidal 
cataract 

Capstjlo-lenticulab Cataract. — In this form of ca- 
taract the capsule partakes of the opacity. It may not 
be absolutely opaque, but its transparency is so affected 
that it womd materially interfere with vision after the 
opaque lena has been removed. T!!\ns op\arf5vt3 as g<eneral]y 
con&ied to th.e anterior layer oi tl[ie\eiia caj^svj^ft. 
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Treatment — In these cases the plan practised by Mr. 
Bowman should be adopted. After the section of the 
cornea has been completed and the^ piece of iris excised, 
if an iridectomy has to be performed, instead of tearing 
through the lens capsule witn the ordinary pricker, a pair 
of fine iris forceps is introduced through the corneal 
wound, and seizing hold of the anterior layer of the 
eapsule it is withdrawn from the eye, and the operation 
#f extraction of the lens is then completed in the usual 
T^ay. 

Diabetic Catajlact. — The only peculiarity in this 
rariety of cataract is its origin. The opaque lens pre- 
sents no characteristic to distinmiish it from cataract 
arising from other diseases or nrom senile decay. As 
diabetes frequently attacks young people, this disease 
may be considered as one oi the causes of cataract in 
early life. The cataract is usuallj soft, but this is due 
to tiie age of the patient, who is generally below the 
period of life at which cataract is common. In diabetic 
cataract the opacity is probably dependent on impaired 
nntrition. 

Treatment — ^The same as for ordinary cataract. The 
presence of diabetes has been urged as a reason for not 
operating ; but if the patient is apparently in fair health 
and not much emaciated, an operation is certainly not 
contra-indicated. I have on several occasions operated 
myself for diabetic cataract, and have frequently seen my 
colleagues do so at the Ophthalmic Hospital, and in no 
case have any unfavourable symptoms foUowed. 

Flitid Cataract usually occurs in j^oung patients and 
is sometimes congenital. It has a uniform greyish-white 
milk-and-water colour without any visible striae or spots. 
The fluidity does not always include the whole lens ; it 
occasionally happens that within a fluid cortex there 
is a small flrm nucleus. There is, however, a form of 
fluid cataract which is met with in elderly people which 
seems to be an advanced stage of degeneration of the lens. 
The lenticular matter is converted into a semi-transparent 
yellowish fluid, which contains oil globules and sometimes 
plates of cholesterine. In some exceptional cases the 
fluid is of a dark chocolate or sepia coIout. l&."t,^"a.-3Tift» 
Walton relates the case of a lady, sat. aeveiArj-^e^e^, wv 
whom he operated^ in which " the capB\de di^L Ti.o\» ^icroiyBML 
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a particle of lens, but was filled with material like coffee- 
grounds/'* 

Treatment. — The same as for other forms of cataract. 
If after the section has been made in the cornea and the 
lens capsule opened with the pricker the lenticular 
matter is found to be fluid, it may be either sucked out 
with a syringe or allowed to escape along the groove of a 
curette. 

Traumatic Catahact, or cataract the result of an 
injury to the eye, may occur either with or without a 
rupture bf the external coats of the eye. 

1. Traumatic Cataract with Rupture of the External 
Coats of the Eye. — One of the most frequent compli- 
cations of a wound of the cornea is an injury to the lens. 
Wounds of the lens terminate almost invariably in cata- 
ract. The point of injury is within twenty-four hours 
indicated by an opaque patch, and this opacity gradually 
increases until the whole lens becomes opaque. The 
rapidity of the formation of the cataract will depend 
partly on the extent of the injury inflicted on the lens and 
its capsule, and partly also on the age of the patient. If 
the rent in the capsule is large, and the lenticular matter 
has also been broken into, tne aqueous humour will be 
rapidly brought into contact with the lens substance, and 
its transparency will be quickly destroyed. In the young, 
the lens is soft, and becomes more rapidly cataractous 
from an injury than in the aged, where it is more dense 
and has a firm nucleus. The immediate effect of a wound 
of the lens is the admission of the aqueous within its 
capsule. This is imbibed by the lens tissue, each part of 
which becomes opaque, and rapidly swells as it is brought 
under the influence of the aqueous ; so that the swelling 
of the lens increases with the opacity until the whole is 
opaque. The lens thus swelling frequently presses on 
the posterior surface of the iris, and excites great irrita- 
tion : hence it is of the utmost importance that the pupil 
should be kept fully dilated with atropine, in order to 
afford space for the swelling lens, and to prevent as far as 
possible its encroaching on the iris. 

The irritation which is thus excited by a cataractous 
lens is greater and more apt to occur in the adult and 
a^ed person than it is in the child. The most serious 

* Surgical Diseases of the "Bye, ^n^i ^aLiWou^^^bVl. 
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• 
symptom which the pressure of a swollen lens on the back 
of the iris is apt to produce is a glaucomatous hardness of 
the globe — a condition known as " traumatic glaucoma** 
It is ushered in with increased pain and irritation ; the 
anterior chamber is diminished in size from the lens 
having pushed the iris forwards towards the cornea ; the 
eje has a pinkish tinge from a general fulness of the 
sclerotic vessels, but especially of those which form the 
ciliary zone, and the tension of the globe is increased. 
This state of eye is fraught with danger, and always de- 
mands immediate treatment. 

Traumatic cataract with rupture of the external coats 
of the eye is very commonly associated with a prolapse 
or laceration of the iris, or with both : indeed it is more 
usual for it to be accompanied with some lesion of the 
iris, than for the injury to be confined to the lens. 

2. Traumatic Cataract without Rupture of the External 
Coats of the Eye. — Sudden violence against the eye, or to 
the bony parts which surround it, may cause, without 
any rupture of the external coats of the eye, a rent in the 
capsule of the lens sufficient to allow the aqueous to per- 
meate its structure and to render it cataractous. Yon 
Graefe noticed that in such cases the rent is generally at 
the periphery of the lens, or within the area of the thin 
posterior capsule, but never in the middle of the anterior 
capsule. 

Again, a blow on the eye may, without any apparent 
injury of the lens capsule, so disarrange the mternal 
structure of the lens that its nutrition will become im- 
paired, and as a result its transparency will be destroyed. 
This accident is more rare than the preceding, in which 
the lens capsule is torn. The form of cataract which is 
usually produced is a difiused opacity ; a portion of the 
lens first becomes nebulous, and this nebulosity increases 
until the whole lens is opaque. 

Treatment of Traumatic Gata/ract. — 1. If the cataract is 
uncomplicated with injury to the iris, and has been caused 
by some fine sharp-pointed instrument penetrating the 
cornea, there is good reason to hope for a favourable 
result. A solution of atropine, gr. 1 ad aquae ^1, should 
be dropped twice or three times a day into the eye to 
dilate the pupil fully, and thus to keep the iris out of the 
way of the sweUing lens.- A compress and\>a."\Aa.^fe ^<a>6X^ 
be isstened over the closed lids, or, if it i» tciot^ cotq!Iw^- 
able, a fold of linen wet with cold water ot \;ti^ \>^^iaAssviaa» 
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« 
lotion (F. 34) may be laid over the eye. If there is pain 
in the eye or around the orbit, two leeches should be at 
once applied to the temple. The patient should be kept 
in a darKened room. If after all the irritation occasioned 
by the injury has subsided, a gradual absorption of the 
lens matter is found to be going on, it is wise not to 
meddle with the cataract, but to keep a careful watch 
over the eye, and be prepared to treat symptoms as they 
arise, being guided by them in the future management of 
the case. 

2. If the wound in the lens is complicated with injwry 
to, or prola/pse of the iris, attention must first be directed 
to the iris, which, if prolapsed, will require to be dealt 
with in one of the ways suggested under the heading 
Pkolapsb of the Iris. The sjeneral treatment recom- 
mended in the preceding section must be also adopted 
here, and if no untoward symptoms arise, the cataractous 
lens must be left untreated until the eye has quite re- 
covered from the primary shock of the injury. 

Whenever a traumatic cataract excites great irritation 
or induces symptoms of traumatic glaucoma, the lens 
should be at once removed. The operation to be selected 
will depend on the density of the lens, the general con- 
dition of the eye, and the age of the patient. As a rule, 
when the lens is soft, a linear extraction should be per- 
formed, and an iridectomy may be combined with this 
operation if circumstances render it advisable. 

If, however, the patient is advanced in years, and the 
lens consequently more or less hard, the best operation 
will be either the modified linear extraction or the traction 
operation. 

Secondary Cataract is when the opacity of the lens 
is dependent on, and secondary to, disease of the vitreous, 
choroid, or retina. In these cases the lens not only grows 
opaque, but frequently undergoes a further degeneration; 
and earthy salts, the carbonate and phosphate of lime, 
are deposited both in it and in its capsule. The appear- 
ance of such a lens is very characteristic ; it is usually 
somewhat shrunken and flattened, with a peculiar opaque 
chalky look, and either strikingly white or tinged slightly 
with yellow. It is often associated with other degenera- 
tjve changeB within the eye, and occurs conjoint^ with 
bonjr formations on the cliOToid, oxid. ^ft<io\vdba»ry aetach- 
ments of the retina,. 
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Treatment — Secondary cataracts, as a rale, are best left 
alone. In the majority of cases, the eye, when the cata- 
ract is complete, is blind, and the extraction of the lens 
would give no improvement of sight. Even in the most 
&vonrable instances, where there is some perception of 
light, and a moderately active pupil, the fundus of the 
eye is usually so unsound that it is always doubtful 
whether the snght chance of benefit is suflScient to justify 
the risk of an operation. Certainly when the patient has 
one eye good, no operation for the extraction of an opaque 
and cnalEy lens in the other should be performed. 



CAPSULAR OPACITIES. 

Capsulab Opacities POLLowrNQ the Loss op the 
Lens. — ^After the lens has been removed, either by ab- 
sorption or extraction, some density of the capsule which 
has been left is very apt to occur, and to greatly mar 
the excellence of vision which the patient would otherwise 
possess. The degree of opacity varies very much, and is 
oependent on difrerent circumstances. 

The gvmplest form of opacity of the capsule is that 
which often occurs after an operation for the removal 
of the lens, especially after linear or suction extraction. 
Ita formation is unaccompanied with any iuflammatory 
action. Examined with the ophthalmoscope, a film of 
capsule will be found occupying the pupillary space, not 
actually opaque, but with its transparency sufficiently 
dulled to interfere with the due passage of the light to 
the fundus of the eye. Mr. Bowman has shown that the 
capsule may cause a serious imperfection of sight without 
becoming opaque, by assuming a wrinkled and folded 
state, so as to produce an unequal refraction of light in 
its passage through it, and a consequent confusion of the 
image on the retina. 

The second form of opacity of the capsule is where the 
membrane itself is semi-opaque, but its opacity is con- 
siderably increased by bits of soft lenticular matter 
having become enclosed between parts of the anterior 
and posterior layers of the capsule. If the pupil be 
dilated with atropine, the opacity of the capsule will be 
seen to vary in density in different points o^ \t^ «ix^'a», 
according to the quantity of lens matter 'wla.iCiViVv^b^ \i^«vv 
enclosed between ita layers. This form oi op^.d\."3 ^ 
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not necessarily accompanied with any inflammatory 
action. 

The third form of opacity of the capsule is always asso- 
ciated with iritis. Lymph is effused on the surface of 
the capsule, and adhesions more or less extensive between 
it and the iris close the pupil. The capsule itself becomes 
opa>que, and blending with the lymph upon its surface 
grows tough, and almost fibrous in its structure, losing 
all its natural elasticity. This state of the capsule is 
very frequently combined with some soft opac[ue lens 
substance shut in between its layers; indeed, m many 
cases it is due to the irritation which has been excited 
from some lenticular matter having been left behind at 
the time of the operation for the extraction of the lens. 

It is this form of membranous opacity which frequently 
undergoes after a lapse of time a degeneration of struc- 
ture : in some cases losing the toughness it at first ac- 
quired, it becomes brittle and friable, allowing a needle 
or a pair of iris forceps to pass through it like tinder ; 
or it may in after years become the seat of earthy 
deposits. The second form of capsular opacity I alluded 
to, where a portion of lenticular matter is enclosed be- 
tween the layers of the capsule, is also liable to degenera- 
tive changes, and to have earthy salts deposited in the 
vestiges of the lens between its folds. 

Treatment op Capsulak Opacities. — In treating 
opacities of the capsule after the lens has been removed, 
it may be taken as a rule which should never, if possible, 
be departed from, that no operation should be performed 
so long as the eye is red or irritable. 

Needle Operation for Opaque Capsule. — A single needle 
is usually sufficient to tear an opening through the semi- 
opaque or wrinkled capsule which is often found after an 
ordinary operation for cataract, but two needles should 
be in readiness in case a second is required. 

Before commencing the operation the pupil should be 
fully dilated with atropine. The needle should penetrate 
the cornea obliquely about one or one and a naif lines 
from its circumference, and passing across the pupil to 
the opposite side, it should puncture the capsule close to 
the iris, and, by then slightljr depressing tne hand, the 
needle is made to dip a little into the vitreous, and to cut 
j'ts way through the capsnle. lii sotcl^ eyes one or two 
dips of the needle wiH Buffi-ce to ixiake a. Oiq»x o^eimji^Sav 
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the capsule, whilst in other cases they have to be re- 
peated many times. 

Occasionally it happens that after the needle has made 
an opening through the capsule, an adherent film remains 
stretching across the pupil, which a single needle fails to 
divide. A second needle should then be used, after the 
manner first recommended by Mr. Bowman. It should 
he introduced by the other hand through the cornea at 
a point nearly opposite to the first; and passing its 
pomt behind the band, whilst that of the first needle re- 
mains in front of it, so that their points cross, the one 
needle is made to revolve a few turns over the other, 
until the band of capsule is torn ; or if this does not 
readily follow, the two needles may be then slightly but 
slowly separated ; a proceeding which will seldom fail in 
breafing it through. 

In cases where there is some lens matter enclosed be- 
tween the anterior and posterior layers of the capsule, a 
needle operation such as has been already described will 
generally be sufficient. The breaking-up of the capsule 
will expose the particles of lens matter to the action of 
the aqueous, and they will usually be quickly absorbed. 

When there has been iritis, and the pupil is closed with 
a dense membrane, a new pupil may be formed and the 
capsule torn through with two needles ; but this wiU not 
always suffice, as intis wiU often follow the operation and 
the pupil wiU again become closed. It is generally neces- 
sary, after the capsule has been torn through, to remove 
a portion of the iris and make a false pupil. Another 
very efficient way of dealing with such cases, is to divide the 
capsule and cut through the lower margin of the pupil with 
fine scissors, fig. 21, page 98. 

To use two Needles to tear through the Opaque Capsule 
and open out the closed Pupil. — One needle is to be 
introduced through one side of the cornea, and be passed 
into the centre of the capsule upon which the pupil is 
contracted and adherent. The second needle is to pene- 
trate the opposite side of the cornea, and to be inserted 
also into the capsule close to the first. The points of the 
two needles are now to be dipped downwards a little into 
the vitreous, and to be drawn slowly in opposite direc- 
tions, 80 as to tear through the capsule, and at the same 
time to pull open the pupil. Having done this, the 
needles are to be withdrawn, and according to the «.YLe oi 
the pupil which has been formed must depend >i^ife \i^<i^v 
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sity of making an artificiaJ pupil bj removing a piece of 
the iris. If the new pnpil does not open ont snfficientlj, 
it will be well at once to make an opening in the come» 
with a broad needle, and with a Tjrrell'B hook (fig. 19, 
p. 90) to draw ont a piece of the iria and cnt it off. 

The most di£calt cases, however, of all to treat are 

fhogn in which there is a piece of toitgh tnilJcy -white looJctTig 

lejts capsule oecajpying the pi^Uary area, and to which 

the iris is adherent atpointe. The normal elasticity of snoh 

a portion of capBnIe has been lost, and 

Fia. i&. oftentimes some of the earthy sal4« are 

found to be incorporated with it, or with the 

remains of the little lenticnlar matter which 

has been enclosed between its layers. A 

needle operation here would do no good. 

There are two modes of dealing with such 
cases ; — 

1. The most safe, and at the same time a 
very efficient operation, is to cut through 
the opa^jue capsule and enlai^e the old pnpil 
by a pair of scissors (fig. 21, page 98). An 
incijjion is to be made with uie point of am 
iridectomy knife jast within the upper mar- 
gin of the cornea, snfficiently lar^ to admit 
easily the closed blades of the scissors. The 
scissors are then to be introduced within 
the chamber, and the sharp-pointed blade 
made to perforata the opaque oapsnlo, and 
passed downwards some ^stance behind 
the pupillary edge of the iris, when with 
one clip of the scissors the opaque capsule 
and sphincter of the iris is divided. If 
the ins be sufficiently healthy for ita cut 
edges to retract, a good pnpil will be Uma 
formed. 

2. Having fully dilated the pnpil with 
atropine, detach the opaque capsule from its 
adhesions to the iris by a fine needle intro- 
duced through the cornea. This being done, 
the fine needle is to be withdrawn and the 
opening it has made is t« be enlarged with 
a broad needle to allow of the introduction 
within the anterior chamber of the canular 

-cepB {Gg. 46), with which the piece of capsule is to be 
rei/ and drawn out of the eye. "U, on. 4t»nrin(5 ont the 
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opaque capsule throng^h the aperture in the cornea, a point 
01 it is found still adherent to the iris, that which has oeen 
withdrawn should be snipped off with a pair of scissors, 
hut no attempt should oe made to detach it by force. 
This operation is a very hazardous one, though the result, 
when success follows, is very brilliant. The great danger 
consists in the dragging upon the iris and the ciliary pro- 
cesses. I have oocasionally seen suppuration of the globe 
follow this operation. 

After all operations for capsular opacities, the eye should 
be kept for at least three or four days with the pupil fuUy 
dilated with atropine. 

DISLOCATIONS OP THE LENS. 

Dislocation op the Lens into the Anteeiob Chamber 
may be either congenital, or the result of an injury such 
as a blow on the eye, or on the head in the vicinity of the 
eye. Occasionally it is caused by excessive retcning or 
coughing, but in such cases it will generally be found on 
inquiry that the eyes were unsound, and predisposed to 
this accident. 

Symptoms. — A transparent lens lying in its capsule in 
the anterior chamber presents a peculiar and charac- 
teristic appearance. It looks like a large drop of oil 
lyin^ at the back of the cornea, the margin of the lens 
exhibiting a brilliant yellow reflex. The iris is pushed 
backwards, and the anterior chamber is thus greatly 
deepened. The pupil is always more or less dilated in 
proportion to the amount of pressure the lens exerts upon 
the iris. The lens in this abnormal position acts as a 
foreign body. It is productive of great irritation, and of 
severe pain. The inflammation which so frequently fol- 
lows this accident may be partially due to other parts of 
the eye having suffered from the primary injury; but 
much must also be attributed to the pressure of the lens 
on the iris. 

The pain which accompanies this displacement of the 
lens is usually severe and neuralgic in character, often- 
times more intense than the state of the eye woidd lead 
US to anticipate ; but the pressure on the iris, and conse- 
quently on the ciliary nerves, is sufficient to account for 
its severity. 

Trea;tment of Dislocation of the Lens i/thto t?ie Autexior 
Chamber, — If the lene is giving rise to iTritat\OTi/\\» «)asi\j\.^ 
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undoubtedly be removed, and as soon as possible: the 
irritation wiU probably continue and increase if it is 
allowed to remain in its abnormal position. But if tbe 
lens, although lying in the anterior chamber, is not acting 
as an irritant, and the eye, when seen by the surgeon, is 
perfectly quiet and free from undue vascularity, what 
course should be pursued ? To answer this question, it 
is necessary first to consider what are the present, and 
wiiat are likely to be the ultimate effects of snch an 
accident. There are two results which generally follow 
the long-continued presence of the lens in the anterior 
chamber — viz., paralysis and atrophy of the iris ; both of 
these are due to the one cause, pressure of the lens on the 
iris. They are not the immediate results of a dislocated 
Ions, but they are the sequences of the prolonged pres- 
sure which is kept up by the lens against the iris, when 
it has been allowed to remain for many months or years 
in contact with it. Now, although the eye when first 
seen may be quiet and free from all vascular excitement, 
yet it is impossible to say how long this quiescent state 
may last. An outbreak of acute iimammation may occur 
at any time without any especial assignable cause beyond 
the abnormal pressure of the lens on the iris. Again, 
the presence of the lens in the anterior chamber is very 
apt to give rise to a glaucomatous state, under which the 
tension of the globe becomes suddenly increased, and the 
pain very severe. This condition is always one of pecu- 
liar danger to the eye, and calls at once for active treat- 
ment. 

Considering then the many casualties which may hap- 
pen to an eye with a dislocated lens lying in its anterior 
chamber, I beheve it is advisable in all cases to remove it. 

In children a suction operation or a linear extraction 
may be performed. It is generally judicious in such cases 
to complete the extraction of the lens in one sitting, rather 
than to divide it into two stages, with an interval of some 
days between them, as in the ordinary mode of performing 
suction and linear operations. 

If the patient be an adult, or a person advanced in 
years, the dislocated lens should be removed by a traction 
operation, or by Graefe's linear extraction. Having made 
the section in the corneo-sclerotic junction, either with a 
large keratome or with Graefe*s cataract knife, and if 
possible excised a portion of the iris, the lens should be 
taken awaj in its capsule, mt\v. tYie aaA. o€ one of the 
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tractioii instromeiits, page 139, or with the skeleton spoon, 
%. 42, pa^e 141, or with a sharp hook which may be made 
to seize JKHcL of it and draw it from the eye. During the 
operation an escape of vitreous will probably occur, as the 
suspensory ligament mnst have been torn to allow of the 
lens being dislocated, and this conld hardly have been 
accomplished without at the same time some mptnre of 
the hyaloid membrane. 

Dislocation of the Lens into the YiTfiEous. — This 
accident may occnr either with or without rupture of the 
external coats of the eye. 

The lens is usually dislocated enclosed in its capsule, 
which may be either entire or partially lacerated. If the 
capsule bias been torn, the lens will soon become cata- 
ractous ; but even if it is entire, the lens generally after 
some months becomes opaque, on account of its due 
nutrition being interfered with. 

If the dislocation has been complete, the iris, having 
lost the support of the lens, will fall slightly backwards 
towards the vitreous, and thus increase uie depth of the 
anterior chamber. The iris will also generally be found 
tremnloos, its whole surface vibrating with the movements 
of the eye. 

K, however, the dislocation has not been quite complete, 
bnt, as is usually the case, some shreds of the suspensory 
ligament still connect the lens in its capsule with the 
npper region of the globe, then the lower surface of the 
ins against which the lens presses wiU be bulged towards 
the cornea, whilst the plane of the upper part will be 
unaltered. When the lens is thus suspended, it may be 
sometimes seen by the unaided eye, but always by focal 
iUumination, hanging by filmy shreds from the upper 
surface of the globe, and swaying to and fro with the 
motions of the eye. 

State of the Pwpil, — ^There is always more6r less dilata- 
tion of the pupil. This is probably chiefly due in most 
cases to the mjurv which the ciliary nerves have sustained 
in the accident, although it may alse of partij accounted 
for by the pressure which the displaced 16ns often exerts on 
the lower segment of the iris. 

The general symptoms are those of great irritation. 
There is increased vascularity, with dread of hght, lachry- 
mation and pain. The eye from the &r%\> Qi€i&e.\i% oil m<^ 
injnjy becomes actively inflamed, "but t^a ^\jaXA M\A^t 
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treatment may gradnally subside* It is, however, gene- 
rally succeeded by a low tOTjn of choroido-iritis or cboroido- 
retinitis, which is kept up by the irritation caused by the 
abnormal position of the lens. In this stage a glauco- 
matous state frequently supervenes, and the tension of 
the eye becomes greatly increased. With the increase of 
tension all the symptoms become aggravated ; and unless 
the lens, the source of the irritation, is removed, the loss 
of the eye is certain. This glaucomatous condition is 
liable to occur in all the dislocations of the lens tvithvn 
the eye, but it is more prone to foUcv^ those in which the 
lens 18 either partially or completely displaced behind the 
iris than when it is thrown in front of that structure. 

Treatment of Dislocation of the Lens into the Vitreous. — 
K the dislocation is complete and the eye is free from 
irritation, it should be \m alone, but the patient should 
be kept under careful supervision. If, however, the dis- 
placed lens is exciting inflammation, it should be removed. 
This is best done by a traction operation. (See page 1S8.) 
An opening having been made in the comeo- sclerotic 
junction, the lens should be extracted with a medium- 
sized spoon. There is, however, one difficulty which 
besets this operation when performed for the extraction 
of a dislocated lens from the vitreous. It is often im- 
possible to seize hold of the iris to draw it out of the 
wound preparatory to excising a portion of it ; for, having 
lost the support- of the lens, it will sometimes fall back- 
wards and get so behind the cut edge of the sclerotic that 
the forceps cannot be made to grasp it. This difficulty is 
increased by an escape of vitreous, which almost in- 
variably takes place immediately on the withdrawal of 
the knife from the eye, and is dependent on a rupture 
of the hyaloid at the time of the accident, which has 
allowed the vitreous to fall forwards. If, therefore, the 
attempt to seize and draw out a piece of iris is unsuccess- 
ful, it is better at once to abandon it, and to go on wi& 
the operation, as the repeated introduction of the forceps 
within the eye will cause a large and unnecessary amount 
of vitreous to be lost. 

Dislocation op the Lens beneath the Conjunctiva 
can only occur in cases where the sclerotic has been rup- 
tured, whilst the conjunctiva over the rent has remained 
entire. The lens, separated by the violence of the injury 
from its ciliary attachment, ia ioxc^^ wxfe qI the eye 
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througli the wound, and, as the conjunctiva has not been 
lacerated, it will be seen Ijring beneath it. The disloca- 
tion is almost invariably npwards, or upwards and in- 
wards, as it is in the upper region of the eye, between 
the insertion of the recti muscles and the margin of the 
cornea, that the split of the sclerotic coat most frequently 
occnrs. 

Symptoms, — ^The lens will be seen lying beneath the 
conjunctiva, forming a small roundish, semi-transparent 
swdling. If the anterior chamber is clear, the altered 
shape of the pupil, probably also the tremulous state of 
the iris, and the presence of a subconjunctival tumour, 
will be sufficient evidence of the nature of the accident. 
The lens is nearly always dislocated enclosed in its cap- 
sule; but owine to the rough manner in which it is 
squeezed through the aperture in the sclerotic, the cap- 
sule is often lacerated, and the lenticular matter fre- 
quently somewhat comminuted. 

Treatm,ent. — When the lens is seen lying beneath the 
conjunctiva, it should be removed ; and this may be done 
by making a small incision through the conjunctiva either 
with a cataract knife, or with a pair of fine scissors, and 
then, if the lens is entire in its capsule, by at once lifting 
it out; or if its capsule has been broken and its substance 
comminuted, carefully taking it away piecemeal with a 
small scoop, paying special regard that fragments of it 
are not left between the lips of the wound in the sclerotic 
to interfere with its primary union. The lids should be 
then closed, and a cotton-wool compress with a light 
bandage be applied to the eye. 

It will be well, as a precautionary measure, to apply 
two or three leeches to the temple, and for a few days 
to keep the patient on a slightly antiphlogistic regimen. 

Partial Dislgcatioms op the Lens may occur from 
blows on the eye or the side of the head, when a portion 
only of the suspensory ligament is detached, and conse- 
quently a limited or only partial displacement of the lens 
ensues. 

1. The lens may be dislocated either partially upwards 
or partially downwards, and in either position it may con- 
tinue permanently fixed. Occasionally the lens is found 
to be slightly tilted without any absolute d\Bp\aeem«\i\»% 
one margin is pressed /orwards against the m6,"w\n\a\»^i)fcL<a 
other is forced back into the vitreous. 

If 2 
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2. The eiiBpensoiy ligament may have been torn or 
partially detached at one part of its circumference : and 
although no immediate displacement of the lens may have 
followed, yet, owing to this loosening or partial detach- 
ment of itB ligament, it may have become what ie called 
a moveable or swinging lens, swaying backwards and for- 
waida with the movements of the head or the eye. In 
certain postures of the head, as in looking downwards or 
in stooping forwards, a partial dislocation of the lens 
through the pupil may take place ; whilst with the bead 
erect, as ia looting directly forwards or upwards, tiie 
lens may sink hack behind the pnpil to apparently its 
normal position. Independently of the intraocular 
symptoms which such a swinging lens is liable to eicita, 
a BerioQH defect in vision will be produced by the frequent 
changes in the position of the tens, such as to reader Hie 
eye not only comparatively useless, but a source of very 
considerable annoyance and even of danger to the patient, 
by causing him to misjudge and confuse obiects with 
which he may come in contact in his daily work. 

Omierai Symjitomg. — Partial displacementa of the lens 
are generally accompanied by ^ave symptoms. The blow 
required to prodnce sncb an injnry most be one of con- 
siderable force, and the mere laceration of the Huspenaor; 




The woodcut repreaeuts a partial dislocahon of the leu. 
In the patient from whom this drawing was taken the leni 
was diEplaced outwards, and a httle tilted, ao as to present 
its inner ndge slightly forwards. It was already very cloady, 
and was rapidly becoming cntaractoua. With the movement* 
of the head the lens was seen to vibrate. 

unent, irrespective o£ the irt\ta.tiOTv to which the mal- 
o/ the lens may give'nae,iBB'iSaia<Ai^-^isRft'Joft 
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eye for a time in some danger. Bnt when all the first 
symptoms which may be attributed to the blow have 
passed away, there often remain severe neuralgic pains in 
the eye and around the orbit, which in some instances are 
persistent, though varying in intensity, whilst in other 
cases they are recurrent, with intervals of perfect ease. 
The sight is always materially afPected, as in proportion 
to the tilting forwards of the lens the patient becomes 
myopic. The lens may continue transparent for a long 
time after the injury, but the general rule is for it sooner 
or later to become cataractous. 

The most alarming condition which a partiaUy dis- 
placed lens is likely to produce is a state of glaucoma, 
which may come on at any period after the accident. In 
such cases the glaucomatous symptoms are generally more 
or less recurrent ; for the increased tension of the eye, 
being dependent on pressure on the back of the iris, is 
produced whenever the lens falls forwards against that 
structure, and gradually subsides when this pressure 
18 removed by a change of the position of the lens. A 
frequent repetition of this glaucomatous condition will, 
however, speedily induce such changes, that unless means 
are adopted to arrest it, total loss of sight must in the 
end be the result. 

TrecUment of Partial Displacements of the Lens. — If 
the lens is partially dislocated and fixed, and the eye is 
quiet, it may be satisfactorily treated by Wecker's* plan 
of performing an iridodesis, so as to draw the iris over the 
edge of the displaced lens, and thus make the new pupil 
correspond to the space in which the lens is wanting. 
The patient afterwards will, of course, require cataract 
glasses for near and distant vision. 

If the lens from partial detachment of its suspensory 
ligament is a swinging or moveable one, and is causing 
personal inconvenience from frequently dropping partially 
through the pupil, and thus producing a confusion of the 
patient's vision, even though there is no pain, its extraction 
should be advised. 

If glaucomatous symptoms come on, the removal of the 
lens becomes an absolute necessity for the safety of the 
eye, and an operation for its extraction should be per- 
formed with as little delay as possible. 

The choice of the operation for the removal of thft \aTi% 

♦ Wecker, Maladies dee Yeux, 2pd e^lion, ^. 411 . 
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in these cases lies between the ordinary extraction with a 
large corneal flap, the modified linear extraction, and 
the traction operation. In either operation a certain 
amount of vitreous must be lost, as with the rupture of 
the suspensory ligament, the hyaloid is certain to have 
been broken, and a portion of the vitreous will necessarily 
escape either immediately before or else directly follow- 
ing the exit of the lens from the eye. In all cases in 
which a glaucomatous state has followed a displacement 
of the lens, the traction operation should be performed, 
as the excision of a portion of the iris will help to re- 
store the eye to its normal tension. Butj in addition 
to this, the lens will be removed through a comparatively 
small opening, and the risk of posterior hsBmorrhage, 
which is always great when the ordinaiy flap extraction 
is performed on glaucomatous eyes, will be thus pre- 
vented. 



CHAPTER Y. 

DISEASES OF THE RETINA, CHOROID, AND OPTIC NERVE. 

Hyperemia of the Retina. — In estimating the degree 
of vascularity of the retina, the fundus of the diseased 
eye should be compared with that of the sound one, as 
fulness of the vessels, if equally present in both eyes, 
would clearly not account for a special defect in one of 
them. HypersBmia may be caused by overworking the 
eyes, and especially if tney are hypermetropic, or myopic ; 
or it may come on from repeated exposure to bright 
lights ; or it may be associated with innammation of any 
part of the eye. The fundus looks too red, and the optic 
nerve has a decidedly pinkish aspect. The patient com- 
plains of occasional flashes of light, and an inabili^ to 
continue his accustomed work for any length of time, m>m 
a sense of fatigue and heat in the eyes. I have seen this 
condition of the eyes in seamstresses, bootbinders, en- 
gravers, and amongst the Spitalfields weavers, who are 
often engaged for many hours at close work with an in- 
suMcient light. It is occasionally associated with hyper- 
adstheaia, or undue sensibility oi t\ie T«i\i\xi«>i. '\!>dl^ «^^ \^ 
thas rendered intolerajit of brigYi^. V\^\,, wAix^sojaKofiL^ 
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dnrmg the day the lids are spasmodically closed from 
sadden gashes of hot tears accompanied with a sense of 
gritfciness and increased photophobia. These paroxysms 
osnally last only two or three minutes, when the eyes 
return to the condition they were in before. 

A more serious form of nypersBmia is a passive venous 
oongestion dne to some impediment in the return flow of 
blood. It is seen in impairments of sight due to the 
presence of tumours within the orbit or the skull, or to 
some local congestion of the brain. It occurs in cases of 
acute amaurosis dependent on suppressed menstruation, 
and it will be also found in all glaucomatous affections. 

l^reatment — ^For the first-mentioned form of hyperaBmia 
of the retina, rest of the eyes is imperative. The patient 
should abstaon from all work whicn requires close appli- 
cation of the eyes or a stooping position of the head, and 
he should wear blue glasses when exposed to any glare 
of artificial light. One or two leeches applied to the 
temple, and repeated at intervals of two or three days, are 
often of service; and mild oounter-irritation behind the 
ears, or to the temple, hj the repeated application of 
small blisters or a stimulating liniment, will occasionally 
do good. As the congestion is often due to some impair- 
ment of the sympathetic nerve, which from such cause 
Mis to exert its proper influence in maintaining a due 
tonicity of the vessels, preparations of iron, the mineral 
adds, and bark are frequently of the greatest benefit. As 
a local application, the cold douche is the best. It should 
be applied to the eves with the lids closed. 

For the second form of hyperaemia, the treatment must 
necessarily be very unsatisfactory. When there is reason- 
able evidence to suppose that it is caused by a tumour 
within the skull, medicine can do little if any sood. The 
iodide or bromide of potassium, singly or combined, may 
be tried ; but my own experience is that they are seldom 
of any benefit. 

Betinitis, OB Inflammation op the Eetika, generally 
arises from some constitutional cause, as syphilis, or 
disease of the kidneys ; but it may also be produced by 
over-use of the eyes before strong lights. Ix may occur 
as a secondary affection from obstruction to the retinal 
drculation, from orbital tumours, or from ernVK^^Tci, ox 
from AQ extension ot an in£animatioii of "tiiie uei^laV^oxskfcaa 
atructnrea. 80 intimately associated axe t\ie T^\imBi waa 
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choroid in bealtli, that it is difiScnlt for one to be affected 
by disease without the other also participating. In 
speaking therefore of the diseases of the retina, it must 
not be inferred that the retina only is affected, bnt that 
it is the structure primarily involved, and the seat of the 
principal morbid changes. As in iritis, I will first describe 
the general symptoms of retinitis, and then briefly refer to 
the special peciuiarities which mark the various forms of 
this disease. 

Oenercd Symptoms, — The patient complains that he 
sees surrounding objects darklv, as though he were 
looking through a mist. He has to examine closely 
whatever he wishes to see correctly, and to use a strong 
light ; in fact, from the dulled sensibility of the retina a 
deep impression is required. As the disease progresses, 
the field of vision becomes contracted, or portions of it are 
lost ; and the darkness steadily increases until ultimately 
the eye is blind. The defect of sight is influenced by the 
part of the retina which is chiefly affected; when the 
peripheral portions are first attacked, the field of vision is 
contracted, out the impairment of sight is much less than 
when the region of tne yellow spot is invaded by the 
disease. The external appearance of the eye is un- 
changed, there is nothing about it to strike the ordinary 
observer; it is only by the ophthalmoscope that the 
symptoms complained of by the patient can jbe explained. 

Exammed with the ophthalmoscope, there is seen a 
change in the transparency of the retina, which is slightly 
tufbid or milky, from a delicate film of exudation on its 
surface. There is usually some swelling of the optic disc, 
its outline is indistinct, and looks blended with the sur- 
rounding parts. The veins are generally more or less 
distended and sometimes tortuous, and parts of them are 
here and there rendered less distinct, on account of the 
film which covers them. There may be extravasations of 
blood, or inflammatory exudation into the retinal tissue, 
which will appear as greyish-white spots. 

The prognosis of retinitis, except when it proceeds &om 
syphilis, is generally unfavourable. The prospect of 
recovery is diminished in proportion to the extent of the 
hssmorrhages, and the amount of the inflammatory exu- 
dations. Nerve structure once destroyed is never re- 
placed. It is only therefore when the exudations have 
been chieBy confined to the coTinec^i^e tiaavjift of the retina 
that a ^Fourable result will io\lo^. "WoaTi ^Jast^ \aa 
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been neither liseinorrliage nor isolated ^ey spots of 
exudation, the eye may recover with fair sight. Retinitis 
may terminate in blindness from atrophy of the retina, 
or by its detachment from the choroid. 

Treatment— For that form of retinitis which is appa- 
rently unconnected either with syphilis or disease of the 
kidney, small alterative doses of the hydrarg. perchlorid. 
(F. 90) may be given two or three times a day ; or the 
iodide or bromide of potassium (F. 81, 89), may be pre- 
scribed, and at the same time slight connter-irritation 
may be kept up by rubbing into the temple every night a 
little of the unguent, hydrarg. iodidi nibri (F. 118). The 
eyes should be allowed absolute rest, and this can be 
obtained by the patient abstaining from all close work, 
and by wearing spectacles with glasses of a rather dark 
cobalt blue, fl the retinitis can be traced to overwork, 
or has come on after fever or any severe illness, tonics 
of quinine, iron, or cinchona with the mineral acids should 
be ordered, with rest to the eyes, and, if possible, change 
of air. 

Eetekitis Albtjminxjrica — Nephritic Betinitis. — ^This 
form of retinitis has received the name of" albuminurica,'* 
from being frequently associated with renal disease, when 
the urine is charged with albumen. It usually occurs 
in patients who have Bright's disease of the kidney, and 
consequent on it, an hypertrophy of the left ventricle of 
the heart. 

Symptoms. — There are two forms in which this nephritic 
retinitis may occur. 1. It may gradually develop itself 
with the advance of the kidney disease. For a long time 
the patient may have complained of a general mistiness, 
everything appearing as if through a veil ; or the impair- 
ment of vision may have been confined to one portion of 
the field, when suddenly the sight is discovered to be 
markedly worse. The whole field may be thus affected, 
80 that the ejre is almost dark ; or the blindness may be 
partial. This sudden loss of sight is probably due to 
Retinal hemoiThage, and is in proportion to the number, 
size, and locality of the blood-clots. 

2. The second form of nephritic retinitis is dependent 
on nrsBmia, and occurs in the later stages of kidney dis- 
ease, associated with suppression of urine, delirixmi, «^w^ 
convulsioiiA The loss of sight is very rapid, «Jid ^oTCia- 
tnnes permanent If no organic changes \i«L^e \»)il"Wi 
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place in tlie retina from haemorrliage daring tHe attack of 
"araemic poisoning, the patient may gradually regain mnch 
of his sight after the kidneys have resumed their func- 
tions ; but the prognosis is always unfavourable. 

Ophthalmoscopic Appearances. — ^The optic nerve is 
slightly swollen and oedematous, with its margin indis- 
tinct and blurred into the surrounding cloudy retina. 
Around the disc the retina looks of a greyish-white, and 
the vessels as they pass to and from the optic nerve are 
in parts obscured by the exudation. At various points of 
the retina buff- coloured patches are seen, and in the 
neighbourhood of the yellow spot, small whitish glistening 
bo£es appear sprinkled. The retinal veins are distended 
and tortuous, and there are frequently numerous small 
effusions of blood scattered over the retina. The haemor- 
rhage is always from the capillaries, and this no doubt 
is due to the morbid state of the coats of the vessels in 
advanced B right's disease, and to the increased force by 
which an hypertrophied heart sends the blood through 
them. 

Mr. Hulke has had two opportunities of dissecting eyes 
affected with chronic renal retinitis, an account of which 
he published in the " Ophthalmic Hospital Reports."* 
He found there was : — 

" 1. OEdematous swelling of the optic nerve and retina. 

" 2. Large granular corpuscles, more or less abundant, 
mostly in the intergranule layer. 

" 3. Botryoidal masses of colloid, also in this layer. 

" 4. Nests of sclerosed and enlarged ganglionic cells, or 
moniliformly swollen and sclerosed nerve-fibres in the 
ganglionic and opticus layers. 

" 5. Haemorrhages : The shai)e of the patches of the 
extravasated blood being determined by the arrangement 
of the tissues into which the blood escapes." 

It has been said that by the presence of retinitis albu- 
minurica, the surgeon may at once diagnose with the 
ophthalmoscope Bright's msease; but it should be re- 
membered that the affection of the eyes is usually 
secondary to that of the kidneys ; and that it is only in 
advanced cases of the disease that the symptoms are 
sufficiently marked to do more than point to the kidneys 
as the probable source of the mischief. 

Treatment. — ^As the state of the eyes is secondary to, 

* Royal liondon Ophthalmic "EoBpUa^'R^^T^a, ^^. ^, ^,\^. 
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and dependent on, the disease of the kidneys, the treat- 
ment mast be constitutional, and those remedies should 
be selected which are suitable for the renal affection from 
which the patient is suffering. The bowels should be 
made to act once daily, the p^v. jalapsB comp., or some 
hydragogue cathartic being given early in the morning 
when necessary. The preparations of iron usually do 
good, and of these the tinct. ferri perchlorid. is perhaps 
uie most useful. The object to be obtained is to relieve 
the kidneys by promoting the action of the skin and the 
bowels. Mercury in any form in nephritic retinitis 
should be strictly avoided. If the eye is painful, a leech 
applied to the temple will often give ease, and it maj be 
repeated from time to time. The patient should stnctly 
rest the eyes, and protect them from all exposure to 
glare or futificial light, and for this purpose ne should 
wear spectacles with curved cobalt-blue glasses. He 
should also avoid stooping, as it favours the iiow of blood 
to the oyes, and thus renders them more liable to retinal 
hsamorrhages. 

Ebtinitis SrPHiLincA.. — ^There is one form of retinitis 
which is undoubtedly due to syphilis. The history of 
the case and certain ophthalmoscopic appearances mark 
its specific orig^. It usually occurs during the tertiary 
period of sypmHs, whan nodes form on the bones, and the 
patient has pains in his limbs and joints ; when in fact 
the constitution h^^s been thoroughly imbued with the 
poison. Mr. Hutchinson* has shown that choroido-reti- 
nitis may arise also from inherited syphilis. 

Syra'pUyins, — A gradual fading of the sight extending 
over the whole field of vision. The pupil is sluggish ana 
inclined to be dilated. There are no external manifesta- 
tions to account for the great loss of sight. A past his- 
tory may reveal syphilis, or there may be local evidences 
of the disease which will render a searching interrogation 
unnecessary. 

Examined with the Ophthalmoscope, — There is usually 
turbidity of the vitreous, and a diffused grejrish haze of 
the retina extending from around the optic disc ; whilst 
here and there are seen buff-coloured patches of exuda- 
tion. The absence of any haamorrha^c spjots are also to 
some extent characteristic of syphilitic retinitis. 
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Pwre and nncomplicated syphilitic retinitis is a rare 
disease ; it is usnally combined with exudative choroiditis, 
and to the joint affection of the retina and choroid the 
term " syphilitic choroido-retinitis" has been well applied. 
See Exudative Choroiditis, page 183. 

The prognosis of retinitis syphilitica is more favourable 
than that of any of the other forms of retinitis. When 
seen sufficiently early, the disease will generally yield to 
appropriate treatment, and a great amelioration of the 
symptoms will nsnally follow, and in some cases a com- 
plete restoration of sight. 

Treatment. — The iodide of potassium and the prepara- 
tions of mercury are the drugs to be relied on for the 
relief of this disease. I have found the mist, potassii iodidi 
cum hydrarg. perchlorid. (F. 88) extremely beneficial, 
and have had patients recover under its influence in a 
most marked way. This mixture, however, is very apt to 
disagree with the stomach, and to produce a feeling of dis- 
comiort, and, in many instances, to bring out an attack 
of mercurial erythema, which induces the most intole- 
rable irritation when the patient is warm in bed, and 
obliges him to desist from the medicine. It is most easily 
tolerated if it is taken about one or two hours after a meal. 
When the progress of syphilitic retinitis is very rapid, it 
is desirable to get the patient quickly under the influence 
of mercury, and this may be reacUly accomplished by 
rubbing half a drachm of the unguent, hydrarg. into the 
axilla or inner side of the thighs night and morning 
until the gums are slightly affected, when its effects may 
be continued, without oeing increased, by diminishing the 
frequency of the inunction. If the patient is feeble, 
quinine may be given during the exhibition of the mer- 
cury ; but if not, small doses of the iodide of potassium 
two or three times a day will be more useful. In 
some cases I have seen very good results follow the use 
of Mr. Henry Lee's mercunal vapour bath (F. 3). The 
patient should commence his fumigations with gr. 10 of 
calomel and continue them every night, the surgeon keep- 
ing a careful watch that he does not become too much 
anected by them. The baths should be discontinued or 
intermitted if the gums become spongy. During the day 
the patient may take the iodide of potassium (F. 81) ; Or 
if his strength is failing him, he may be prescribed quinine 
or cinchona with nitric acid. The mercurial baths are 
most e&cient during tlie summaT "moTiJiStta, '^V'sa. "Uaa 
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skin acts freely, and when there is the least liability of 
the patient getting chilled after taking them. I should 
not order the baths dnrins the cold months unless the 
patient was able to have zkem. in his own bedroom, and 
provide himseK against all risks of exposure either during 
or after their administration. 

Betinal Apoplexy — Betinitia apoplectica. — Betinal 
hemorrhage may occur from disease within the eye, as in 
retinitis or glaucoma ; but it may also come on from some 
extrinsic cause, and it is this form of intraocular hsemor- 
rhage we have now to consider. 

Sudden hsBmorrhage from the rupture of a retinal or 
choroidal vessel may arise from a diseased state of the 
heart, or an atheromatous condition of the coats of the 
vessels ; or from emboHsm, or from suppressed menstrua- 
tion. It may happen also in young patients, who with- 
out any evidence of disease have a morbid tendency to 
bleed, and exhibit this predisposition by frequent attacks 
of epistaxis. In such cases the liability to retinal 
lusmorrhage is favoured if the daily emplovment necessi- 
tates a stooping position of the head. A well-marked 
example of this form of retinal hssmorrhage, apparently 
due only to a peculiar hsemorrhagic tendency, came under 
my care at the hospital in a young fellow, eat. nineteen, who 
was by occupation a currier. He was accustomed to work 
for many hours with his body bent, and his head stooping 
forwards. About eight weeks previously to my seeing 
bim he was at his usual employment, and after his day's 
work went to bed, feeling quite well ; but on gettmg 
up in the morning he was so blind that he could scarcely 
find his way to the work yard ; and in about two hours 
he was obliged to return home, as he had only sufficient 
sight to guide himself about. The boy had suffered from 
repeated attacks of epistaxis, and only a week before he 
had lost a large quantity of blood from the nose. Ex- 
amined with uie ophthalmoscope, extensive retinal hsB- 
morrhage was seen m each eye. There were blood clots 
in the vitreous of both eyes, and in the left a ruptured 
retinal vessel could be distinctly made out. 

Symptoms, — Occasionally there are the premonitory 
warnings of a disturbed circulation ; the patient has at- 
tacks of giddiness and dimness of vision which maj last 
from a few seconds to a few minutes *, he com^Wxx!& c/l 
pain in hia bead, or has bleeding from tlie Tio^^\ VoX* 
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in many cases the retinal haBmorrliage occnrs suddenly, 
without any previous indication of existing disease. The 
suddenness of the loss of sight is one of the most cha- 
racteristic symptoms. The patient may awake in the 
morning and find himself nearly hHnd with one or both 
eyes : or whilst engaged at his usual occupation a dark 
cloud, or as some have described it, a red ball may seem 
to appear before the affected eye, and to gradually increase 
in size until the vision is either partially or completely 
lost. The impairment of sight produced hy the haemor- 
rhage depends on the extent of the effusion and the 
locality in which it has taken place. ,One large retinal 
vessel may have given way, and a single clot have formed 
on the surface of the retina ; or there may be several 
small ecchymoses from ruptured retinal or choroidal 
capillaries. When it is from a large retinal vessel, the 
bleeding is often extensive, and the blood breaking 
through the hyaloid membrane, will be extravasated into 
the vitreous, or it may force its way backwards through 
the layers of the retina, and form a clot between that 
structure and the choroid. The blindness may be com- 
plete ; or it may be central, so that the patient can only 
see on either side of the object he looks at; or it may be 
confined to a portion of his field of vision, according to 
the part of the retina pressed on by the clot. 

Ophthalmoscopic appearances, — if there has been much 
haemorrhage, and the blood has been extravasated into 
the vitreous, the fundus may be so masked that it wiU be 
impossible to make out any details. The history of the 
case, combined with the detection of blood in the vitreous, y/ 
will, however, at once explain the cause of the loss of 
sight. When the haemorrhage has been of less extent, a 
retinal vessel may be often seen terminating in a large 
clot. If there have been many small capillary ecchy- 
moses, these will be clearly made out with the ophthal- 
moscope. Frequently the remains of old blood-clots may 
be also seen, there having been previous haemorrhage ; or 
markings on the retina may indicate the site which some 
former clots occupied. 

The prognosis is always unfavourable, for although 
some improvement may be gained by the absorption of the 
clots, yet as the exciting cause remains, the naemorrhage 
is very likely to recur. When the blood has been extra- 
vasdted either into the vitreous, or formed a clot between 
tlie retina and the choroid, the ptos^c^. cA T^^<aaxdxi^ any 
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sight is veiy slight. In snch cases, as the blood is slowly 
absorbed, the vitreons becomes fluid, the retina detached, 
and the globe soft. The prognosis is most favourable 
when there is only one clot, even though it be a large one, 
providing the surrounding retina be healthy, and there 
has been no extravasation into the vitreous. 

l^ecUment — Inquiry must first be made as to the cause 
of the retinal hsBmorrhage, and when this can be ascer- 
tained, the endeavour should be to remove it. If the 
hsamorrhage is due to suppressed menstruation, means 
should be taken to restore tne uterine function. The mist. 
potassii iodidi (F. 81), or the mist, boracia (F. 63) is often 
of service ; or, if there is much anaemia, the mist, ferri 
comp., or- some other preparation of iron, should be pre- 
scribed. The regular action of the bowels should be main- 
tained by the pil. aloes et myrrhse, or the pil. aloes Bar- 
badensis. 

When the haemorrhage apparently arises from heart 
disiMise, or a morbid condition of the coats of the vessels, 
the medical man in attendance must be guided by the 
symptoms which are present, and prescribe accordingly. 
In all cases of retinal apoplexy, it is well to keep up a 
slightlv increased action of the bowels, and for this pur- 
pose ine bitter waters of Friedrichshall, Pullna, or Kis- 
singen are very useful. No local application will benefit 
the eye ; if it is hot or painful, a fold of lint wet with cold 
water may be laid over it, or one or two leeches may be 
appUed to the temple, and repeated if they afford relief. 

Bbtimitis pigmentosa has derived its name from the 
peculiar deposit of the pigment in the retina which 
characterizes this disease. It may occur in persons of all 
ages. Generally the commencement of this affection may 
be traced back to early childhood, but occasionally, " the 
first symptoms have appeared as late as the age of fifty."* 
I beheve that in most cases it is congenital, and in some 
hereditary. Both eyes are usually affected, and to a 
similar extent, although to this there are exceptions. 
Wells mentions a case in which only one eye sufiered. 
liiebreich has shown that retinitis pigmentosa is frequent 
amongst deaf-mutes, and also amongst the olfspring of 
marriages between blood relatives. These observations 

* Bader, On the Natural and Morbid Gonditioiis of th^ li\xTiYd.\!i 
Eye, p. 470. 
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have been confirmed by Mooren in an excellent paper on 
this subject.* 

Symptoms. — The characteristic signs of this disease are, 
torpidity or diminished sensibility of the retina ; a gra- 
dually increasing contraction of the field of vision, and a 
peculiar deposit of pigment in the retina. The first 
symptom which generally attracts attention is the in- 
ability to walk about in a dim light. The patient suffers 
more or less from hemeralopia or night-blindness; by 
day his direct rision is good, but after dusk it is conside- 
rably impaired. The contraction of the field of vision 
increases almost imperceptibly year by year, but the 
direct central sight may remain for a long period un- 
changed. If, however, the disease continues to progress, 
the acuteness of the central vision becomes first dimmed, 
and then gradually darker, until ultimately the patient 
is blind. The diminution of the field is concentric and 
equal in the two eyes. In many of the cases recorded by 
Mooren, commencing cataract in the posterior pole of the 
lens was observed in the later stages of the disease. 

Examined with the Ophthalmoscope, the retina presents 
a very striking appearance. Sprinkled in an apparently 
irregular manner, are large deposits of pigment ; some of 
the spots are stellated, or of a spider shape with many 
small oflfshoots ; others look like mere granules, either 
congregated together in groups, or scattered about indif- 
ferently. This deposit usually commences at the peri- 
phery and gradually extends towards the centre. 

"When more carefully examined, the deposits of pigment 
seem in places to follow the course of the retinal vessels, 
parts of which they will overlay. In many cases the 
choroid is also affected, when, from the wasting of its 
epithelium and atrophy of its stroma, patches of it are 
rendered so transparent as to allow the white sclerotic to 
shine through and render more conspicuous the black 
patches in the retina. The retinal vessels appear small, 
but this diminution is said by Schweigger to be due to a 
thickening of their coats and a consequent lessening of 
the calibre, which restricts the flow of blood through 
them,, and to this state of ansBmia he attributes the de- 
fective sensibility of the retina. The optic nerve has a 

* Ophtbalmic Review, No. 1, p. 4. Translated from Zehen- 
der's klJnische Monatsbl&tter fur Augenheilkimde, i. p. 93, by 
Zach&riah Laurence. 
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anaBmic appearance, and when the disease has ad- 
vanced it exhiDits the pecnliar dull white of confirmed 
atrophy. 

Treatment. — Little if any benefit is to be derived from 
medicine. The aim must be to retain the sight the 
patient has, rather than to endeavour to recover that 
which has been lost. The use of the eyes must be restricted ; 
he should avoid reading, writing, and all work which re- 

2 aires an effort of the accommodation. Small doses of 
be iodide or bromide of potassium, or of the perchloride 
of mercury have been recommended, and may be tried, 
but thev shoxdd be given up if they interfere with the 
general neaJth. Spectacles with curved cobalt-blue glasses 
should be worn when in the open air or bright sunlight, 
as they afford rest to the eyes, and protection from the 
initatmg effects of wind. 

Detachment op the Eetina may be caused — 

1. Bv the extreme elongation of the coats of the eye ivhk'h 
oeeu/rs vn, severe cases ofmyo})ia^ when the retina, being less 
extensile than the choroid, is in parts separated from it, 
and the intervening space is occupied by a serous fluid. 

2. By a diminution of the hulk of the vitreous, so that 
the retina, losing its due amount of anterior support, 
gradualljr becomes loosened from the choroid, and falling 
forward is at first partially, and ultimately completely 
detached. This change may be induced by disease, but 
most frequently it is the result of a penetrating wound of 
the eye, which has been either accompanied with a loss of 
vitreous, or with haemorrhage into its substance. 

3. By haemorrhage between the clioroid and retina. — 
This may occur in retinitis or glaucoma ; or it may be 
caused by blows on the eye. In most cases the blood- 
clot is ultimately absorbed, but the retina remains 
detached. 

4. By serous effusion between the choroid and retina. — 
This may occur in a normally shaped eye without any 
stretching of the posterior coats as m myopia, or without 
any previous separation having been effected by haemor- 
rhage. In some instances it may possibly be due to dis- 
ease of the vitreous resulting in a change of its structure 
and a lessening of its bulk ; but in many cases ng satis- 
factory cause for the detachment can be detected, and it 
is therefore ascribed by some to inflammatoT^ «yCi\i\OTi, oS. 
which ihere is little or no evidence. 
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5, 9y the presence of tumowrs of the choroid, — As the 
grCfWih advances tlie retina is carried in front of it, and 
the detachment increases with the progress of the dis- 
ease. 

Detachment of the retina may be partial or complete. 
It ffeneraUy commences in the lower region of the fundus, 
and gradually mounts up towards the optic nerve. It 
usually occurs in one eye only, but both may suffer if the 
separation has been produced by causes which equally 
affect the two eyes, as in cases of extreme myopia. The 
tension of the globe is as a rule slightly diminished when 
there is a simple detachment with subretinal effasion; 
but if the displacement is due to a choroidal tumour, the 
tension is usually increased. 

Symptoms, — It is often very difficult to ascertain from 
a patient the early symptoms of a displaced retina ; they 
have either passed unnoticed, or in the lapse of time have 
been forgotten. Some indications of retinal irritation 
are, however, the general precursors of the detachment ; 
the patient is frequently troubled for some weeks pre- 
viously with the occasional and sudden appearance of 
bright flashes or scintillations, or of circles of fire, Ac. ; 
or with floating muscas and dimness of vision. The 
symptoms which may be said to characterize a detach- 
ment of the retina are : Loss of vision in one direction, 
so that a portion of the field may be completely wanting ; 
the patient with the affected eye may be only able to see 
a portion of the object he looks at, a half or a quarter of 
it Deing quite dark ; or if the loss is central, the point on 
which he directs his eye is blank, whilst he can see on 
each side of it. He complains also of a waving up and 
down with the movements of the head. This is caused 
by the floating to and fro of the detached portion, and is 
recognised by the part of the retina still in situ. Another 
symptom often mentioned is that objects appear bent, 
twisted, or in some other way distorted, and is no doubt 
due to some disarrangement of the layers of a portion of 
the retina which is loosened, though not yet separated 
from the choroid. 

Occasionally an eye with detached retina becomes glau- 
comatous and very painful. The presence of an intra-ocnlar 
tumour may be then strongly suspected. 

Examined with the Ophthalmoscope, — The detachment 

is best seen by direct examination, when if the case is 

one of partial separation oi t\ie Tft\.\XL«u ixom the choroid, 
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the detaclied portion will appear as a bluish -grey film, 
honnded by a sharp line, on one side of which is the 
bright expanse of the choroid, shining through the trans- 
parent retina, in situ; and on the other this semi-opaque 
grey web, which is bulged slightly forwards towards the 
vitreous. Tracing the course of the retinal vessels from 
the optic nerve, they seem to be suddenly bent when they 
arrive at the line of the detachment. A partial, or an 
entire displacement of the retina, if the separation from 
the choroid is complete, is easily recognised ; it is when a 
portion of the retina is rather loosened or wrinkled than 
absolutely detached that the diagnosis becomes exceed- 
ingljr difficult. This condition is recognised by a slight 
opacity of the retina at one spot, and by noting the ap- 
pearance of the vessels, which seem to stand out at one 
point and to be lost in the shade at another, as they rise 
or fidl in their passage over the foldings of the loosened 
retina. 

The 'prognosis is very unfavourable. The tendency is 
for the disease to extend, and more retina to become de- 
tached until at last the eye is blind. The most favour- 
able cases are those in which there is a limited detach- 
ment, the result of an injury, probably a small effusion 
of blood between the choroid and retina. A blind spot 
in the field of vision will always remain, but the rest of 
the retina may retain its functions unimpaired. Cases 
have been recorded where the subretinal fluid has disap- 
peared, and the retina having again fallen back to its 
place has still retained some power of sight, but they are 
exceptional. 

Treaiment. — Detachment of the retina is very intrac- 
table, and generally uninfluenced by medicines given for 
the purpose of procuring absorption of the subretinal 
fluid. A spontaneous cure or arrest of the disease has 
occasionally occurred from the accidental laceration of 
the retina, and the escape of the fluid into the vitreous. 
The knowledge of this fact induced Graefe and Bowman 
to endeavour to establish artificially a permanent rent in 
the detached portion of the retina, through which the 
fluid could extravasate into the vitreous. This they did 
by tearing through the displaced retina with either one 
or two needles introduced through the sclerotic. You 
Graefe employed a long cutting needle, " furnished with 
two very sharp edges, and the neck oi w\i\(i\v ^^ \5wfc 
wound, BO as to leave no space for the escape e^erasD^^ 

n2 
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of the fluid."* Mr. Bowman uses two rather long needles, 
which he introduces through the sclerotic, at from a 
quarter to half an inch from the cornea, and in the space 
between the recti tendons. The eye should be first 
examined with the ophthalmoscope, to determine the 
exact position of the detachment. The operation may be 
thus performed : — 

The patient should be on a conch, and the lids being 
parted with a spring speculum, one needle should be in- 
troduced through the sclerotic at a point where it will 
perforate the detached portion of the retina at a promi- 
nent part. The second needle is then to be inserted at a 
short distance from the first, and so directed that its 
point shall penetrate the retina at or close to the same 
spot. To avoid the risk of wounding the lens in the 
passage of the needles, they should be thrust through the 
sclerotic nearly vertically. A rent is now to be torn in 
the retina by separating the points of the two needles. 
There is generally an escape of the subretinal fluid by 
the side of the needles during the operation, and fre- 
quently in a sufficient quantity to infiltrate a considerable 
extent of the subconjunctival tissue. The fluid is gene- 
rally of a yellowish colour, and when tested yields a large 
quantity of albumen. 

When an eye with detached retina becomes glauco- 
matous and painful, the only treatment is to excise the 
globe. 

Embolism op the Central AlRtery of the Retina is 
a cause of blindness, and subsequent atrophy of the optic 
nerve. The loss of sight is usually sudden and unaccom- 
panied by pain. With the ophthalmoscope the optic disc 
appears blanched, the arteries reduced to the size of 
threads, and the veins also much diminished. In some 
of the cases which have been recorded, there was a loss of 
transparency of the retina around the optic nerve, and 
in the region of the yellow spot, probably due to a slight 
serous emision. 

In the case of a young woman under my care, the 
sight was lost suddenly and without any premonitory 
symptoms a fortnight after her confinement. She had no 



* Graefe, On Perforation of Detached Retina. Translated by 
George Henry Bogers, R. L. 0. H.. 1^i^tV.%,No\.vi.^.*L*ML, 
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pain, bat slie experienced a sudden sense of darkness over 
ner left eye, whicli caused lier to cover the right with her 
hand, wnen she immediately discovered her blindness. 
When I first saw her, about six weeks afterwards, the 
optic nerve was of a milky whiteness, and the retinal 
arteries were dwindled to mere lines, two or three of 
which were evidently only empty tubes. 

The prognosis is unfavourable. No treatment is of any 
avail The only consolation to be offered the patient is, 
that there is no reason to suspect that the other eye will 
snffer. 

Glioma op thb Retina. — See Intraocular Tumours, 
page 194. 

Cysts of the Betika are occasionally found in eyes 
which have been long lost, and appear to be due to de- 
generative changes. In a paper by M. Iwanoff, on " The 
Different forms of Inflammation of the Retina," read be- 
fore the Ophthalmological Congress at Heidelberg, in 
September, 1864, he alludes to three specimens, containing 
respectively one, five, and seven cysts. The first example 
of this disease noticed in this country was in an eye which 
I removed from a patient at the Ophthalmic Hospital. 
The man had received a penetrating wound of the eye 
fifteen years pre%dously ; after the accident he only re- 
tained perception of light, and in the next eighteen months 
the eye became totally blind. He came under my care in 
November, 1867. The lost eye was very painful, its ten- 
sion was increased, and it was affecting prejudicially the 
sound one. Under these circumstances I removed the 
eye. On making a section of it, the retina was found 
slightly detached from the choroid, and its outer aspect 
was studded with cysts of various sizes, the largest about 
that of a small pea. They were eleven in number, and 
each appeared to bulge out from the choroidal aspect of 
the retina, and to be formed by the separated layers of 
that structure. The specimen was exhibited at the Patho- 
logical Society, and in the Transactions, vol. xix. p. 362, 
wul be found a full account of the case, with the following 
report of the examination of the cysts, made by Mr. 
Vernon, who was then the curator of the museum at the 
Ophthalmic Hospital : — " The cysts appear to have be^M 
formed at the exjyense of the outer layeia oi \)afe T^^ioia.. 
Tbeir walls consisted of a very fine t\aa\ift oi ^^vi»}vfc 
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tibrcH, which contained many nuclei of tlieir own, acd 
which were oloselj interlaced with small nucleated cells, 
intermingled with round highly refracting bodiee, the 
remnants of the granular layers of the retina. To the 




outer walls of the oyats which were eiamined, eome of 
the choroidal epithelium was adherent, while their inner 
surfaces were lined with squamous epithelium. Many 
of the cells in the cyst-walla contained fatty grannies. 




The other halfoftheBBtne eye, with the pwiterior half 
of tlie retina turaeil forwnrda, to show the position of the 
cysts on its choroidnl surface. 

With acetic acid the fibres forming the cyst-walls 
appeared to consist of couuectiie tissue withont any 
elastic elemeat." 
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DiaqpcTNATEi) or Exudative Choroiditis is most fre- 
qiMMlly the result of syphilis, but it may also occur in 
littients who are free from all specific taint, and from 
causes too indefinite or remote to be accurately traced. 
It is characterized by disseminated buff-coloured exuda- 
tions on the surface and into the tissue of the choroid. 
These effusions are f^enerally circumscribed, and between 
them portions of unclouded choroid are seen through the 
retina. Ajs the disease progresses the diffused lymph is 
absorbed, but a portion of the choroid corresponding to 
many of the patches becomes atrophied, and frequently 
to such an extent as to allow the white sclerotic to shine 
through its attenuated remains. Around these white 
patches the choroidal epithelium filled with pigment col- 
lects and encircles them with a black rim. Frequently 
the retina becomes secondarily affected, and choroido- 
retinitis is established. Without, however, being involved 
in the inflammatory action, portions of the retina may be 
80 pressed on bj the exuded Ijmph as to cause a tem- 
porary suspension of its functions, and, if long continued, 
atrophy oi its structure. A general turbidity of the 
vitreous with filmy opacities are frequently associated 
with this form of choroiditis, and especially if it has a 
syphiHtic origin. 

General Symptoms. — A gradual failure of sight ; sur- 
rounding objects appear dark and confused ; occasionally 
the field of vision is contracted, or parts of it are de- 
stroyed, so that in certain directioas the patient sees only 
a portion of the object he looks at. The pupil is slightly 
dilated and sluggish. These symptoms, however, are 
common to other deep-seated affections of the eye, and it 
is only by the aid of the ophthalmoscope that the exact 
locality of the disease can be determined. When thus ex- 
aminea, the patches of exudation will be seen scattered over 
the fundus of the eye ; those that are recent will be recog- 
nised as opaque yellowish spots, whilst the sight of old 
effusions will be nere and there indicated by the glistening 
white of the sclerotic shining through the atrophied por- 
tions of choroid, which are mapped out by an aggregation 
of pigment cells. When the inflammatory action is con- 
fined to ihe choroid, the retinal veaaela m.^by'b^ (^•eaA-^ 
traced throughout their course, and in pVac^^ Tao\xXL\}«v^ 
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over the effusion whicli is beneath them ; the retina itself 
is transparent, and allows the portions of bright choroid 
nnobscured by lymph to shine through the spaces between 
the exudations ; and there are none of the hsBmorrhages 
which are so characteristic of most of the forms of reti- 
nitis. If the retina is affected, as very ftrequently hap- 
pens when this disease is due to syphilis, a diffused hazi- 
ness of a part or whole of the fundus, with interruptions 
in the course of the retinal vessels from inflammatory 
effusion, will mask many of the ophthalmoscopic si^s 
already mentioned. When in addition to the retimtis 
there is also a turbidity of the vitreous, it is often impos- 
sible to make out the details of the changes which maj 
have taken place, but sufficient information will probably 
be gained to form a diagnosis of the case. 

There are two forms of disseminated choroiditis, the 
syphilitic and the simple. 

In the syphilitic the exudation is very circumscribed, 
and often in nodules closely resembling those which are 
so frequently seen in the specific iritis, and there is no 
tendency for the effusions to run together. This exuda- 
tive choroiditis sometimes occurs as an extension of the 
iritis, and it is then associated with, or follows closely 
upon the secondary eruption of the skin. It is also met 
with during the tertiary symptoms of syphOis, but it is 
then usually complicated with retinitis. 

In the simple form of disseminated choroiditis there is 
no history of syphilis, the disease rather resembles the 
simple iritis in which the effusion of lymph is small in 
quantity and evenly diffused. The patches on the choroid 
are less circumscribed, and they have a tendency to 
coalesce. The disease is more chronic and less amenable 
to active treatment. 

Treatment. — If the disease is due to syphilis, the treat- 
ment which was recommended for retinitis syphilitica, 
page 17*2, should be adopted, but with certain restrictions. 
When the disseminated choroiditis follows or is associated 
with the secondary skin eruption, the iodide of potassium 
(F. 81), with the mercurial bath (F. 3) every night, or 
with pil. Plummer. gr. 5 every other night, may be ordered ; 
or if the patient has not yet been under the influence of 
mercury, the undent, hydrarg. may be rubbed into the 
axiJIa or inner side of the thi^h every night until the 
gums are slightly affected, lf,\vo'wev«t,^;^i^ ^\^^«j^^ ^Q«e» 
*2ot occur until the tertiary pexicA oi %yi^\S^^,>iJafc\itc^^- 
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rations of the lij^drarg. perchlorid. with bark (F. 90) ; or 

the mist, potassii iodidi cum hydrarg. perchlorid. (F. 88) 

will be the most useful. 
In the simple disseminated choroiditis, small doses of 

iodide and bromide of potassium (F. 87) or of the liq. 

hydrarg. perchlorid., should be prescribed and continued 
for some weeks, and at the same time a slight mercurial 
connter-irritation may be kept up by rubbing a little of 
the unguent, hydrarg. iodidi rubri (F. 118) in to the temple 
every night. If, however, the patient is very feeble and 
anffimic, the mercurial medicines should not be given in- 
ternally, but full doses of quinine, or quinine and iron, 
should be ordered, and the unguent, hydrarg. c. bella- 
donna (F. 112) rubbed into the brow and temple every 
night. 

ScLEBonco- CHOROIDITIS POSTERIOR— Pos^eWoT Sta'phy- 
loma — ^is a prolongation of the posterior half of the eye, 
accompaniea with atrophy of the choroid, caused by the 
stretching to which it is subjected by the staphyloma. It 
is usually found in all cases of severe myopia. When 
the disease is stationary, the myopia remains unchanged, 
and the patient suffers no inconvenience. If, however, 
it is progresswe, the myopia increases, and the acuteness 
of vmon frequently diminishes. The patient also often 
complains of black muscsB, sometimes like falling soot, 
and of occasional flashes of light, with other symptoms 
of retinal irritation. If the eye be now examined with 
the ophthalmoscope, there will probably be found changes 
in the choroid, indicative of progressive atrophy : the 
white crescent on the apparent inner side of the optic 
nerve will have grown larger, and its outline irregular ; 
and scattered here and there will be white atrophic 
patches. Occasionally one or more of these spots will 
coalesce with the myopic arc, so as to greatly enlarge its 
area. Such eyes are liable to become glaucomatous; 
they are also occasionally subject to detachments of the 
retina, and to small hssmorrhages from the choroidal 
capillaries. A further account of sclerotico-choroiditis 
posterior will be found in the article Myopia, page 226. 

Treatment. — Absolute rest to the eyes, and the direc- 
tions for myopic patients given in the article Myopia, 
should be strictly carried out. If there are r«.p\d\^ \ft<^- 
gressin^ changes in the choroid, small doae» o^ ^5cvfe \y\. 
hydrarg, perchlorid. (F. 90) may be piescT&ed. 
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Suppurative Choroiditis — Ophthatmitis — Panophthal- 
miti8-^j.a an acute snppnrative inflammation involving all 
the tissues of the eye. It is most frequently induced by 
an injury such as a penetrating wound, or the lodgment 
within the globe of a foreign body, or an abrasion or bum 
of the cornea. It may also follow cataract or other severe 
operations on the eye, and occasionally it will come on 
in patients exhausted by fever or by long-continued bad 
living. 

Symptoms. — Great vascularity of the eye, with chemosis 
of the conjunctiva, and oedematous swelling and redneew 
of the lids. 

The aqueous first becomes serous, then turbid from cor- 
puscular lymph and pus ; and these sinking to the bottom 
of the anterior chamber constitute the iiate known as 
hypopion. 

The iris loses its striatiou^ad brilliancy from inflam- 
matory exudations on iUi saaface and into its substance, 
and the pupil beeomes blocked up with the like mate- 
rials. 

The Gomea becomes dull and steamy, and pus may be 
infiltrated between its laminas, a condition recognised as 
onyx or corneal abscess, or an irregular sloughing ulcer 
may appear on its surface. 

Such are the visible changes which are rapidly induced 
by an attack of ophthalmitis ; but similar mischief is also 
going on in the deeper parts of the eye. 

The ciliary processes become infiltrated with lymph and 
pus, and matted to each other. 

The vitreous humour grows turbid, and lymph and pus 
are effused within it. The same exudations also take 
place on the surface of the retina, and in some cases be- 
tween the retina and choroid, and between the choroid 
and sclerotic, all of which tissues may be covered with 
morbid deposits, and even separated the one from another 
by them. 

The pain of ophthalmitis is always very severe. It is 
supra-orbital, extending up the side of the head; it is 
around the orbit and down the side of the nose, and in 
the eye itself. At first neuralgic in character, sometimes 
acute, at others dull and aching, but, as the disease ad- 
vances, hot and throbbing ; the pain is usually sufficient 
to destroy sleep and to produce severe constitutional 
symptoma, 
Tne prognosis of oplitlialmitia i^ ^erj TxaS.wjw«^ij\^, 
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Occasionally under jndicions treatment, combined with 
other favourable circumstances, the inflammation may 
subside, and a useful, although a somewhat damaged eye 
be preserved. Generally, however, the activity of the 
disease continues unabated, and does not expend itself 
until all the tissues of the eye are involved in one general 
snppuration. The cornea then gives way, or the pus 
inakes an exit for itself through the sclerotic between the 
insertions of two of the recti tendons. 

Treatment. — The eye should be frequently fomented 
with the fotus belladonnas (F. 8), or with the aecoction of 
poppy heads. A solution of atropine, gr. 1 ad aqusa 5 1 , 
should be dropped into the eye twice or three times 
a day ; but it Miould be discontinued as useless when 
suppuration has actually set in. The patient should be 
kept in a darkened room, and all use of the eyes should 
he prohibited. The bowels should be acted on at the 
commencement of the attack, and if the patient is rest- 
less, sleep should be produced, and the pain reUeved by 
opinm. In these cases opium is usually of the greatest 
service; it assuages the pain, tranquillizes the patient, 
md pfaboes him in a more favourable condition for re- 
covery. IViifirt tiiBre is hot skin and thirst, salines and 
diaphoretics should be prescribed, but these must soon 
give place to quinine or bark with the mineral acids. 
The strength of the patient should be maintained by a 
liberal strong beef -tea diet with a moderate allowance of 
wine or brandy. But if the inflammation goes on, and 
the cornea becomes ulcerated, or infiltrated with pus ; or 
if there is hypopion, with the eye painful, and the an- 
terior chamber deepened, by the increased secretion of 
the aqueous, tapping the anterior chamber with a broad 
needle will sometimes afford very considerable relief and 
materially benefit the eye. The activity of the disease 
is frequently sensibly diminished after one such opera- 
tion. It is not, however, a proceeding which should be 
undertaken rashly, as, when it fails to do good, it often 
seems to irritate the eye and increase the urgency of the 
symptoms. In some bad cases of ophthalmitis which 
have been under my observation, I am satisfied that the 
ultimate destruction of the eye has been hastened by an 
injudicious paracentesis of the cornea. When the opera- 
tion gives ease, it may be repeated at intervals of twenty- 
four or thirty-six hours if the pain and ae\ii\ift «3tk^\«c\.^ 
recur; but if alter once tapping the antetiox (2bA;ED\ife"t, 
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tbe pain in tlie eje ia increaaed, it should not ^ain be 
attempted. 

If all treatment haa failed to arrest the progjeas of the 
disease, and anppuration of the globe haa actually net in, 
I would advise the eye to be esciaed. The patient will 
thus be quickl; restored to health, and be spared mtich 
aufferine. In my own practice I have never had any un- 
favourable fiymptoma follow the eiciaion of a Bupparating 

Deposits of Bone on thb Choroid are frequently 
found in eyes which have been long loat. The bony 
matter is on the anterior surface of the choroid, between 
it and the retina, which is always detached and nsually 
coarcted. In some casea a mere oasific film ia found 
lying on the choroid (fig. 50), whilst in others there is a 
thick bony cup, anfficient in sire to occupy nearly the 
entire stump (fig. 51). 

Fra. 60. 




Fig. 50 ia the drnwing or a section of »n eye which I re- 
moved from a patient, fet. thirty. Slie had lost all eight in 
it from an injury eighteen .years before comiog under m^ 
care. The globe waa ahrunk about oiie-tliird ; at times tt 
n-aB verj painfui, and it hud lately been subject to frequent 
recurrences of inBanimation, during each of which her aonnd 
oye Hynipathized . 

The entire retina was delncbed and coarcted ; the choroid 
was in situ wiih ihe sclerotic ; but Ij'ing on its anterior sur- 
face around the optic nerve was a delicate film uf bone. 

It aeetna very probable that the fonnation of these 
bony platea is due to an inflammatory eiudation of lymph 
on the surface of the choroid, which after a lapse of time 
becomes organized and converted into fibroua tisane. Tbia 
afterw&rda tlndergoes aiuttheT cWns«', oaaeona granules 
are deposited wifliin it, and it \»waifta\mTiB Wna^ tli. 
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the chEtracters, both anatomical and chemical, which dis- 
linffniah this tiaaue in other parts of the body. The cap 
of bono IB usually perforated near ita centre by a Bmall 
canal, throngh which paases a, band of the atrophied 
retina back to the optic uerre. 

Whilst bone is thus being developed in the ftindns of 
the eye, earthy salta, such as the phosphate or carboQat« 
of Ume, are frequently at the same time being deposited 
in the lens, if there is one, and between the laminie of 
the cornea, or, if that has been destroyed, in the cica- 
tricial tissae which has replaced it. 

In a report of a Bpecmien of "bone from the inner 
rarface of the choroid, by Mr. Hulke, in the Pathological 
Tianaactions, vol. viii p. 320, he has given the draw- 




le right eje presented itl] the 
nsnal aymptomg of BympatSetic irritBtion. I therefore euiBed 
the BtniDp of the lost eje, which was shrunk tn the size seen 
in the woodcut. 

ings of the microscopical appearaucea of the sections he 
examined. He found in them all the elements of tme 
bone — a complete system of vaacolar canals, with 1a«niue 
and canalicnli. In the mere scales of bone, however, 
which he has since eianiined, he has told me that he has 
been unable to detect any vascular canals, but in all he 
has seen the lacnnse and canalicuh. This is probably 
simply doe to the fact that such delicate fi!aB& o^ \ic(^ 
were toQ thin to admit of vascular caDalB. 
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Colloid Degeneeation of TiE Choroid is one of the 
changes which, are apt to take place in eyes which have 
been lost from either accident or disease. It may occur at 
any period of life, and may be met with in eyes which have 
retained their normal shape, as well as in those which 
have become shrunken. Colloid globules are seen on 
making a section of the eye as small white bodies scat- 
tered smgly or grouped in little masses projecting beyond 
the surface of the choroid. Examined with the micro- 
scope they present a peculiar and characteristic appear- 
ance. When fresh they are seen as transparent shining 
globules, which refract the light strongly, and somewhat 
resemble the bright translucent crystals of white sugar 
candy. In a paper by Mr. Hulke, he says, ** Their 
size varies from the ^iwo ^ "ihs ^^ *^ inch. The largest 
look like tiny seed pearls strewed over the inner suirace 
of the choroid. They adhere very intimately to the 
elastic lamina, and indeed appear to be continuous with 
it." In an eye examined by Mr. Hulke immediately after 
its removal, in which the choroid was studded with colloid 
globules, he saw, " the blood corpuscles gliding along the 
capillary vessels in continuous unbroken columns beneath 
(that is, to the outer side of) the colloid globules, a 
phenomenon which completely established their resj^ective 
positions, and one from which we may conclude that 
these vessels are not primarily affected, although at a 
later period they may become implicated." 

" Commonly they present no traces of structure, but oc- 
casionally they are marked with concentric lines."* Bon- 
ders considers that the colloid globules originate in the 
hexagonal pigment cells, whilst MuUer regards them as 
adventitious thickenings of the elastic lamma behind the 
hexagonal epithelium. Mr. Hulke further states that 
" the colloid globules are very prone to calcify. In this 
state they form stony glandiform masses, with a finely 
granular surface, or beads of a dull glassy aspect, and the 
larger concretions are plainly visible to tne unaided eye." 

Colloid degeneration appears to be most frequent in 
eyes which have been subject to repeated attacks of in- 
flammation. In one case which came under my notice, 
these degenerative changes excited sympathetic symptoms 
in the sound eye, which ceased on the removal of the 

* Royal London Ophthalmic Hospital Reports, vol. i. pp. 70 
and 180. 
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affected one — a slirankeii globe lost from an injury four or 
five years previously. 

TuBEBCLES IN THE Ohoboid may be frequently found 
m patients who are suffering from acute tuberculosis. In 
the oases which have been recorded they produced no 
defect of sight. With the ophthalmoscope they may be 
recognised as " small circular circumscribed spots of a pale 
rose colour, or greyish-white tint, and vary m size from 
\ to 2*5 mm. They are chiefly situated in the vicinity of 
the optic disc, but may extend occasionally to a conside- 
rable distance from it.' * 

H^MORRHAOE TROM THE CHOROID may occur from in- 
jury (see next section, Injuries of the Choroid), or it 
may be occasioned by disease, as in glaucoma, sclerotico- 
choroiditis posterior, or rettual apoplexy. See the articles 
on these subjects. It may also be produced by pro- 
longed and excessive strain of the eyes at close work, and 
especially if duriug its continuance the head has to be 
maintained in a stoo])ing position. 

The treatment must depend on the exciting cause of 
the haemorrhage : see articles Glaucoma, Sclerotico- 
Ghoboiditis Posterior, and Retinal Apoplexy. 



INJURIES OF THE CHOROID. 

Injuries op the Choroid are usually followed by im- 
mediate haemorrhage which always seriously affects, and 
often completely destroys sight. A blow on the eye may 
cause a rent in the choroid, either with or without rupture 
of the external coats ; or the choroid may be lacerated by 
a penetrating wound through the sclerotic. Hasmorrhage 
at once takes place from the torn choroidal vessels, and 
according to the site and severity of the injury the blood 
may be extravasated : — 

1. Between the choroid and retina. 

2. Between the choroid and sclerotic. 

3. Into the vitreous humour. 

1. Haemorrhage between the choroid and retina is gene- 
rally caused by blows on the^ eye, and may occur either 
with or without rupture of the external coats. The blood 
is poured out from the anterior surface of the choroid, and 

* SoeJbejy Wella's Treatise on the Eye, 2iid eOal., ^. Aa\. 
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a clot is formed between that structure aiid the retina^' 
When the clot is small, it may be absorbed, and the ey^ 
may regain useful vision, but there will always remain ^ 
blind spot corresponding ^nth the portion of retina whicb- 
has been detached. If the hsBmorrha^e is severe, therer 
will be necessarily an extensive separation of the retina^ 
and the eye for all useful purposes will be destroyed. 

2. HcBmorrhage between the choroid and sclerotic, un- 
complicated with haemorrhage in any other part of the 
eye, is most commonly produced by an escape of the lens 
and a sudden loss of vitreous through a wound in an un- 
healthy eye : thus withdrawing unexpectedly the support 
which the choroid and retina had derived from these 
structures, when, in their entirety, they occupied their 
normal position within the globe. 

In a healthy eye, the lens and a large amount of vitreous 
humour may be lost through a wound of its external 
coats, without exerting any very unfavourable influence 
on the retina or the choroidal vessels ; but in an unsound 
eye, a similar loss would probably produce haemorrhage 
between the choroid and sclerotic. It is this form of 
haemorrhage which occasionally occurs after an operation 
for the removal of a cataractous lens from an unsound 
eye. Indeed it is almost certain to happen if there be an 
increased or glaucomatous tension of the eye at the time 
of operating. In such cases, the haemorrhage takes place 
from the posterior surface of the choroid, detaching some- 
times partially, but generally completely, the choroid 
from the sclerotic, and forming a large blood clot, it 
pushes in front of it the choroid and retma, and extrudes 
more or^less of the vitreous from the eye. 

When haemorrhage between the choroid and sclerotic is 
occasioned by blows on the eye, the bleeding is seldom 
confined to the space between the choroid and retina, but 
takes place also in other parts of the eye, and blood is 
often found on the retina, between it and the choroid, and 
in the vitreous. 

3. Hoemorrhage into the vitreous may occur from an 
injury of the choroid. If the haemorrhage is severe, the 
blood frequently bursts through the retina and hyaloid 
membrane, and extravasates itself into the vitreous body. 
For a further account of haemorrhage into the vitreous, 
see the article in the chapter on the Diseases of the 
Vitreous, page 125. 

T^ prognosis of choroidal "haBmoTiVkBt^^ ia always un- 
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^Fonrable. It is only wlien the bleeding has been sli^^ht 
and limited to a small surface, that even a hope can be 
hid oat that a certain amount of u&eful sight will be 
irtained. If in such a case the patient progresses favour- 
»Mj, he will probably recover with some valuable sight, 
but he will not regain that which was destroyed by the 
blood clot: one blind spot in his field of vision will indi- 
cate the extent of retma which has been detached, and 
the loss the eye has sustained. "When there is extensive 
choroidal haemorrhage, the eye for all visual purposes is 
lost; no matter whether the blood is efi'used into the 
vitreous, or between the retina and choroid, or the cho- 
roid and sclerotic. If the eye does not suppurate (and 
as a rule it does not do so if the external coats are en- 
tire), it gradually under treatment subsides into a quiet 
state, becomes soft, and somewhat smaller than the other. 
TreatnLcnt — Immediately after the injury a leech or 
two may be applied to the temple with the hope of pre- 
venting any undue inflammatory action ; and a fold of 
lint or linen dipped in cold or iced water should be placed 
over the eye, and wetted as often as it becomes dry and 
hot. Two or three drops of a solution of the sulphate of 
atropia, gr. 1 ad aquas 5 1, should be dropped into the eye 
twice a day. It wiU exert a sedative influence, and also 
act beneficially on the pupil if any active inflammation 
comes on. Complete rest should be given to the sound 
ey© by abstaining from all work, and the exclusion of 
strong light from the room. There are no special appli- 
cations or medicines which can be given with the view 
of favouring absorption of the blood which has been 
efihised. 

INTRA.OCULAR TUMOURS. 

Intraocular tumours may be said to be of two kinds, 
each of which will admit of certain variations. 

1. Glioma which grows from the retina. 

2. Sarcomatous tumours which grow from the choroid. 
It is very rare to find a carcinomatous growth within 

the globe, so rare indeed that many pathologists doubt 
wheflier carcinoma or true cancer ever originates within 
the eye. The tumours which have been described as en- 
cephaloid, medullary and melanotic cancers have evidently 
been either gliomas or soft sarcomas, and saxcom^L'^ d.^^^\^ 
colonT(?d witii pigment. 
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Glioma op the Retina. — The terrible disease which has 
received this name was formerly known as encephaloid or 
medullary cancer, and by some pathologists it is now called 
encephaloid of the retina. In appearance a glioma re- 
sembles very closely brain-snbstance. It is soft, of a 
white or yellowish-white colour, and springs from the 
connective tissue (the neurogha) of the retina. In struc- 
ture it consists of a finely granular or amorphous inter- 
cellular substance, in which are embedded spherical, 
roundly oval, and occasionally spindle-shaped cells. As 
it ^ows, portions of it frequently undergo fatty degene- 
ration and become so soft as to be almost fluid, whilst other 
parts become chalky or calcareous. It is usually of rather 
slow growth, extending over a period of from one to two 
years before it completely distends the globe and bursts 
through the sclerotic or cornea. The disease spreads by 
infection, which travels along the optic nerve, and, after 
death, a similar growth is frequently found in the brain 
in direct communication with the optic tracts. It seldom 
produces secondary tumours in the abdominal or thoracic 
viscera ; but Knapp has recorded one case in which there 
were secondary gliomas in the liver, lungs, and diploe of 
the bones of the cranium.* 

Glioma is a disease of early life, and, as far as my 
experience goes, it is limited to childhood. The youngest 
patient I have had under my care was an infant six weeks 
old, in whom the growth was probably congenital, and I 
have not met with a retinal glioma in a child beyond the 
age of five years. Knapp mentions two cases in which 
there was reason to befieve that the gliomas were con- 
genital. The disease is very recurrent and is apt to return 
in the orbit after the eye has been excised, and also to 
appear in the other eye. There are, however, occasional 
exceptions to the recurrence of the glioma after the 
diseased eye has been removed. In 1872 I excised the 
right eye of a child, set. two years and eight months, on 
account of a glioma of the retina, and more than four 
years have elapsed without a reftum of the disease. 

Symptoms, — A rapid diminution of sight, with more or 
less dilatation of the pupil. In the early stage of glioma 
there is no pain, and the disease is usually first discovered 
by the mother or attendant noticing a bright yellow reflex 
from the fundus of the globe, and then, on closing the 

* Knapp, On livtraoc\i\w 'l-vraiwvia. 
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sonnd eye, it is found that the affected one is almost, if not 
oompletely, blind. The refracting media are generally 
clear, so that the growth of the tumour may be easily 
watched. As the disease advances there is an increased 
tension of the globe, and then the eye becomes painful 
and the child restless, frequently crymg and starting in 
his sleep. The lens and iris are pushed towards the 
cornea, and the pupil becomes dilated and inactive. At 
a later stage of the disease the lens becomes cloudy and 
the cornea dull, and the tumour bursts its way through 
the globe and appears externally. It now seems to grow 
with an increased activity, and forms a fangating mass 
from which there are frequent recurrences of hsBmorrhage, 
and the child dies either worn out by pain and exhaustion 
or from meningitis caused b^ an extension of the disease 
to the brain. Examined with the ophthalmoscope, the 
tomour will be seen occupying a limited portion of the 
retina, and with blood-vessels on its surface, which clearly 
belong to the new growth, and indicate its great vas- 
cularity. In the immediate locality of the tumour the 
retina is detached, and this separation increases with the 
advance of the disease. 

Treatment. — The only chance for the patient is an early 
excision of the globe ; and should the two eyes be affected 
I woiUd excise both, provided the sight has been already 
destroyed, and the tumour has not burst through the 
external coats. Such an operation would afford the only 
hope for recovery, whilst at the same time it would save 
the patient much ultimate suffering. On three occasions 
I have been induced to remove the second eye, for the sole 
purpose of procuring some temporary relief from the ex- 
cessive pain induced by the over-distended globe, and at a 
time when there was not the slightest prospect of arresting 
the disease. In each case the operation gave so much 
ease, that under similar circumstances I should not hesi- 
tate to repeat it. 

Sabcoma op the Choroid. — To this affection has also 
been applied the terms medullary sarcoma and medullary 
cancer. Adopting the definition given by Arnott in his 
work on cancer, " a sarcoma is almost entirely a cel- 
lular growth with more or less of a visible intercellular 
substance," and the cells may be either round, oval, or 
spindle-shaped, each containing a nncleuB anii nxxc^&oVw^. 
" In these several varieties, however, the one (i\kaa»Ai\«t 

o 2 
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remains — viz., that the bulk of the tumour is built up of 
simple cells, bound together by a scanty Irbmogeneous or 
granular semi-iiuid substance. Hence a marked distinc- 
tion from carcinoma, in which the cells are as a rule quite 
free from any visible intercellular material, and float in the 
meshes of a fibrous stroma."* 

A sarcoma of the choroid starts from the connective 
tissue of the choroid; it has a strong tendency to recur in 
the vicinity from which it originated after it has been 
removed, and it will frequently give rise at a late period 
of the disease to secondary tumours in other organs, as 
the liver, lungs, or kidneys ; but, according to Billroth of 
Vienna, it rarely infects the lymphatic glands. 

Progress of the Disease. — A small nodule first appears 
on the choroid, which detaches the portion of retina with 
which it is in contact, and loosens also that which sur- 
rounds it. As it grows it pushes forward the retina, dis- 
places the vitreous, and presses the lens and iris towards 
the cornea. Frequently the globe loses its normal shape, 
and dark bulgings will be seen in the ciliary region. The 
cornea grows dull, then ulcerates, and through the opening 
the tumour crops out ; or else it makes an exit for itself 
posteriorly, and bursting through the sclerotic, it extends 
itself into the orbit. Having escaped from within the 
globe, it seems as if it had acquired new vitality, and grows 
with an increased vigour. If the tumour has burst through 
the globe anteriorly, its surface after a time ulcerates and 
bleeds, and it assumes an appearance which has given 
to it the name of ** fungus haematodes.'* The attacks of 
haemorrhage increase in frequency with the advance of 
the disease until the patient at length sinks, worn out 
with pain and loss of blood. Such is the history of a case 
which has been allowed to proceed to its termination 
unchecked by surgical treatment, but fortunately these 
examples are now rare. 

Symptoms, — The first symptom which generally draws 
attention to the eye is the loss of sight, which may be 
either partial or complete according to the size and situa- 
tion of the tumour. At the commencement of the disease 
there is usually no pain as a warning of the approaching 
evil, but as the tumour grows and distends the globe, there 
12 often excessive sufiering. The diagnosis of a choroidal 



* Arnott, On Cancev *. its Vavieties^ their Histology anti Diag- 
Dosis, page 43. 
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tumour in the •arly stage is frequently very difficult ; but 
with the ophthalmoscope it may be detected at a period 
when the only symptom is a loss of sight in a portion of 
the field of vision. 

It should be remembered, that during the progress of 
growth of an intraocular tumour, an increased tension of 
the globe frequently occurs, and that from overlooking 
the cause of this glaucomatous symptom, mistakes have 
occasionally been made by treating such cases with 
iridectomy. 

Melanotic Sarcoma of the Choroid, called also Melanotic 
Cancer, is the 'same disease as the sarcoma of the choroid 
described in the preceding section, the only difference 
being the addition of the black pigment which is scattered 
in varying quantities throughout its structure. I have on 
two or three occasions seen the identity of sarcoma and 
melanotic sarcoma well illustrated by the changes which 
have occurred in the growth of the tumour. Whilst con- 
fined within the globe, the sarcoma in each case was 
deeply coloured with pigment, so as to bo in parts 
absolutely black ; but having burst through the sclerotic 
posteriorly, it grew with an increased rapidity, and the 
extraocular portion was white. The tumour external to 
the globe was the same growth and continuous with that 
which was within the eye ; both were sarcomatous, but 
the addition of pigment made the parts within the globe 
melanotic. 

The Prognosis of choroidal tumours is generally unfa- 
vourable. The best chance is afforded the patient whsn 
the disease is detected early, and the eye removed before 
the tumour has attained a large size. It is of the 
greatest importance that the eye should be excised before 
the tumour has burst through the external coats, as when 
the disease has reached this stage there is the probability 
that the neighbouring tissues have become infected by it. 

Treatment. — Excision of the eye. If the tumour has 
made its way through the sclerotic, the chloride of zinc 
paste (F. 7) should be applied to the tissues in the orbit, 
m the manner recommended in the section Treatment op 
OaBiTAL Tumours. 

Sabcoma or THE Choroid originating in Lost Eyes. — 
Eyes which have been long lost either from in.\vir3 q.t 
disease occasionally become the seat oi ^a.TCC>Tcia»\ft\\» 
tamonrs from the cioroid. It is true t\iat ^uci\i c»aft^ ^^^ 
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comparatively rare, yet they occur with sufficient fro- 
quenoy to show that the degenerative changes which take 

§la«e m eyes which have been destroyed uy accident or 
iGcase are favoarable for the production of sarcomatoas 
growths. Fig, 62 represents a section of an eye I re- 
moved from a patient, tet. sixty-nine, who had snffered 
from an acute iaflammat^ry attack twelve years pre- 

Fia. 52. 




vioB sly, which had completely destroyed the sight. Since 
that tune the eye had been repeatedly inflamed. Four or 
five months before he last came nnder my care the eye 
had began to bulge, and the pain which was occasional, 
had now become conntanl. and at night the exacerbations 
were very severe. Under theae circnmstancea the patient 
wished to have the globe removed, although he had on 
several previous occasions refused to submit to the opera- 
tion. From the report of Mr. Nettleship, the curator of 
the museum at the Eoyal London Ophthalmic Hospital, 
the tumour was a spindle- celled sarcoma which tooE its 
origin from the choroid, afterwards spread into the retina 
and optic nerve, and passed either throngh the nerve or 
sclerotic into tie lai cellular tissue outside the globe. 
The conical-shaped tumour which sprang from the optic 
nerve was probably a secondary formation.* 

Mr. Streatfeild has also related a case in which an old 
man lost the sight of one eje from an inflammatory 
attack thirteen years before coming under his care. The 
eye remained shrnnken and qniet until within the last 
three or four months, when it rapidly enlarged. Ur. 



• Rojal London Ophthahoio HoBe\*.a\B*V^'"^-"™-"9-'"'^- 
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Streatfeild removed the eye, and after excision the globe 
was found filled with a sarcomatous growth which had 
passed outwards, rupturing the sclerotic, and had formed 
a large extraocular tumour. 

DISEASES OF THE OPTIC NERVE. 

Optic Neuritis — Neuro-retinitis, — There are two forms 
of neuritis : — 

1. Descending Optic Neuritis. — The inflammation is 
confined to the optic nerve, and it is called descending 
neuritis because it is the result of extraocular disease and 
the inflammatory symptoms descend along the trunk of 
the optic nerve to the papilla within the eye. It may be 
caus^ by tumours in the brain or in the orbit, or by an 
intracranial syphilitic node, or by meningitis, hydro- 
cephalus, or any other affection within the skull which 
produces pressure on the nerve, or impedes the return of 
blood through the ophthalmic vein to the cavernous 
sinus. It may also arise from injuries to the head 
coming on many months after the patient has apparently 
recovered from all effects of the accident. Dr. Hughlings 
Jackson states that descending optic neuritis may be 
caused by any " coarse" disease in the cerebrum or cere- 
bellum. 

2. Neuro-retinitis or Ascending Optic Neuritis. — The 
inflammation is not limited to the optic nerve, but it in- 
cludes also the retina, from which it probably originates, 
and extends to the optic nerve ascending a short distance 
along its trunk. It may be induced by syphilis, by 
derangements of the functions of the uterus, or by any ex- 
hausting cause, such as fever, diphtheria, or over-lactation. 

1. Symptoms of Descending Optic Neuritis. — During 
the acute or early stage there is an increased redness of 
the optic disc, but this gradually subsides, and it assumes 
a greyish-white colour, with a peculiar "woolly'* look, 
"much as if cotton wool had been carded until all its 
fibrils radiated outwards from a centre."* The state of 
the optic papilla presents a characteristic appearance 
which has been termed the engorged papilla. It is 
swollen and prominent, sometimes bulging forward to 
such an extent as to be easily recognised by direct ex- 



• KntchinBon, On loilammatiGn of the OpWc ^^tn^. '^^^ 
Loudon Opbtbalmic Hospital Reports, vol. v. ]^. ^ft. 
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amiuation with the ophthalmoscope. The outline of the 
disc is irregular, confused, or lost ; the arteries are usually 
H mall and thready, but in some cases where there is a rapidly 
increasing pressure on the nerve, they are apparently 
eularged ; the veins la,rge, dark-coloured, and often tor- 
tuous ; and portions of the vessels in their course over the 
papilla are obscured by exudation. Occasionally there are 
small haBraorrhagic spots on the disc and in the adjacent 
retina, which is often of a dull and whitish colour from 
inflammatory effusions, whilst the rest of the retina 
remains perfectly transparent. There is a steady dimi- 
nution of the acuity of vision, often accompanied with a 
contraction or partial loss of the visual field. The pupil 
is rather dilated and sluggish. The patient has no pain 
in the eye, nor are there any external manifestations to 
account for the increasing loss of sight. Both eyes are 
generally affected, and the disease is usually symme- 
trical ; but one eye may be attacked a little in advance of 
the other, or the impairment of sight may be greater in 
one eye than in the other. After a variable time all the 
prominent ophthalmoscopic symptoms of neuritis sub- 
side ; the morbid effusions are absorbed, the disc becomes 
flattened and of a creamy white, and the arteries are 
reduced to mere threads, but for a long time the veins 
continue large and tortuous. With all these changes 
there is usually a steady diminution of sight, until ulti- 
mately it is completely lost or reduced to a mere per- 
ception of large objects. 

The " choJced disc" may exist without any optic neuritis 
and be solely due to the pressure of a tumour on the optic 
nerve interfering with the return current of blood from 
the eye to the cavernous sinus. This was shown in a 
patient I had in the Ophthalmic Hospital with hydatid 
cyst of the orbit, in whom there was a well-marked choked 
disc* The tumour was punctured through the upper lid, 
and a clear fluid escaped ; the eye which was protruded, 
partially receded, and when examined with the ophthal- 
moscope, two days afterwards, the nei've was found to 
have nearly regained its normal appearance ; — all the 
choking of the disc had disappeared. 

In a paper by Dr. Hughlings Jackson, " On the Use of 
the Ophthalmoscope in Brain Disease, "f he states that 

* Clinical Society's TxawsKcViows^^oV \^. 
+ The Lancet, Octo\>eT Yt, \%rL. 
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•* the intraocnldr condition roost frequently discovered in 
physicians' practice is double optic neuritis; and it is 
very common for this condition to exist in a patient who 
can read the smallest type, and who supposes his sight to 
be good : there is a marked pathological change without 
any obvious symptom." ** Hence, if the ophthal- 
moscope be not used by routine in cases of brain disease, 
optic neuritis will be constantly overlooked. It is one of 
those things * not found' because * not looked for.' " A 
very interesting paper on " Defects of Sight in Diseases 
of the Nervous System" has been also published by the 
same author in the Royal London Ophthalmic Hospital 
Reports, voL iv. p. 389, in which he shows the frequency 
of optic neuritis in diseases of the brain, and to which I 
would refer the reader. 

The constitutional symptoms all point to disease within 
the head and to an interference with the healthy cerebral 
circulation. There is frequently severe headache and 
giddiness, both of which may be either constant or inter- 
mittent ; or there may be loss of smell or defect of hear- 
ing, or occasional epileptic convulsions, or palsy of one 
or more of the ocular nerves, or 'a loss of the proper co- 
ordinating power over the muscles of the extremities. 

2. Symptoms of Neuro-retinitis or Ascending Optic 
NeuHtis. — The optic disc is clouded, its outline is indis- 
tinct or lost, and the vessels as they pass over its surface 
are more or less obscured, but there is not the venous 
distension or the engorgement of the papilla which 
characterize the pure descending neuritis. The great 
point of distinction, however, between neuritis and neuro- 
retinitis is, that in the one the retina is extensively in- 
volved, whilst in the other it is either not at all affected, 
or only for a short distance immediately surrounding the 
disc. 

In neuro-retinitis the whole surface of the retina seems 
obscured by a diffused haze which renders all the minute 
vessels indistinct, and gives a peculiar and characteristic 
washed-out appearance to the fundus. There is also an 
absence of the head symptoms which were noticed as 
being generally present in neuritis. In neuro-retinitis 
the disease is often confined to the one eye, whereas in 
the descending neuritis both eyes are generally affected. 

The prognosis of neuritis dependent on cerebral causes 
is very unfavonrabie. The disease geiieTaXY^ t^^\%\>^ ^iJ\ 
treatment, and enda in atrophy o£ t\\e op\A.<i tlw^^ ^2cA^ 
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blindnesa. The prognosis of neuro-retinitis, although 
nnfavourable, is yet more hopeful than that of de- 
scending neuritis, and especially if some blood-poisoning, 
such as syphilis, can be traced as the probable cause of 
the disease. 

Treatment — For descending neuritiB the treatment must 
be guided by the existing symptoms, which generally point 
to mischief within the head. No special remedies, how- 
ever, can be advised for their relief, as the causes which 
produce them are both too numerous and obscure. Large 
doses of the bromide of potassium will sometimes do 
good; or, if there be any syphilitic taint, the iodide of 
potassium may be also tried. 

In neuro-retinitis care mast be taken to ascertain the 
source of the disease, as it may be due to majiy causes. 
When it can be ascribed to syphilis, the mist, potass, iodid. 
(F. 81) may be given during the day, and pil. Plummer 
gr. 5 every other night ; or the mist, potassii iodidi cum 
hydrarg. perchlorid. (F. 88) may be prescribed. If the 
patient is feeble, the unguent, hydrarg. cum belladonna 
(F. 112) may be rubbed into the temple night and morning, 
and the mist, quinas (F. 70) be taken during the day. 

When the disease is apparently due to suppressed men- 
struation, every endeavour should be used to restore the 
uterine functions. In some cases I have had excellent 
results from the iodide of potassium given in 10 gr. doses 
twice a day in water. It has then acted as a powerful 
emmenagogue. I must, however, confess that this medi- 
cine has occasionally failed to do good, or its adminis- 
tration has been attended with only a partial success. 
Notice should be taken whether the amenorrhoea is due 
to anaemia or congestion. If the former, tonics of quinine 
and iron, or the mist, ferri perchlorid. cum tinct. ergotsa 
(F. 79) may be ordered, but at the same time some alo6tic 
pill should be prescribed to insure the regular daily action 
of the bowels. If the suppression is due to congestion, the 
bowels should be freely acted on by a brisk purgative. 
In some cases small doses of podophyllin given every other 
or third night do good. During the day the iodide and 
bromide of potassium in a bitter infusion, or the mist, 
boracis (F. 63) may be given. When the sight is rapidly 
failing, and there is much pain in the head, I have known 
the inunction of the unguent, hydrarg. night and morning, 
so as to get the patient quickvy "vmd^T \t^ luftuence, pro- 
ductive of great good. A.B booh aa \a:^^ ^Tcia ^x^ «v^\\.^ ^ 
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the frequency of the mbbing-in must be diminished, but 
a slight mercurial action should be kept up for two or 
three weeks. 

In cases of neuro-retinitis dependent on or associated 
with great debility, such as after fever, or diphtheria, or 
from over-lactation, the mineral acids with cinchona, or 
some of the preparations of iron, are most likely to do 
good. A slight mercurial counter-irritation may be also 
kept up on the temple of the affected eye, by rubbing in 
every night a little of the unguent, hydrarg. iodidi rubri 
(F. 118) ; or by applying small blisters about the size of 
a shilling from time to time, and afterwards dressing the 
vesicated surfaces with the unguent, hydrarg. 

Ateophy op the Optic ISTerve — White Atrophy— ma,y 
be caused by disease of the brain or medulla oblongata ; or 
it may be the unfortunate termination of some deep-seated 
inflammation of the eye. 

Atrophy of the optic nerve may therefore be con- 
sidered under two headings : — 

1. That which proceeds from disease beyond the eye. 

2. That which arises from within the eye. 

1. Atrophy of the Optic Nerve from Disease beyond the 
Eye. — Tnis lorm is mostly occasioned by cerebral or 
cerebro-spinal disease, or by tumours within the orbit. 
Neuritis of both eyes may be thus induced, and atrophy 
of the optic nerves may follow as a consequence. Atrophy 
may, however, come on without neuritis, dependent no 
doubt upon cerebral causes, but which are often too 
obscure to be diagnosed. It is to atrophy of the nerve 
arising from disease beyond the eye that the term " white 
atrophy" is properly applied. In the other forms of 
atrophy the papilla is also greyish-white or white, and 
especially in their most advanced stages : but the charac- 
teristic signs of white atrophy of the optic nerve are best 
found in cases arising from cerebral disease. See article 
Amaurosis, p. 206. 

Ophthalmoscopic Appearances of Wliite Atrophy. — When 
the disease is fully advanced, the optic disc looks large, flat, 
and of a bluish or pearly whiteness. The retinal vessels are 
generally small ; the arteries often appear as mere threads, 
but in some cases, and especially in those which ^^roc^eft^ 
from neuritis, the veins are large and 6a.a\.e\i^'e^. 'Y^i^ 
smalJ blood'vesaeh, which, are usually Been oxv. \;Xie ^aswi. 
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have shrank from view, and the surface of the nerve is 
blanched and bloodless. There is frequently an excava- 
tion of the optic nerve, not from any increased tension 
of the eye, but from a shrinking from atrophy of the 
nervous elements, and a falling in of the central portion 
of the papilla. The peculiarities of this " atrophic cup" 
are, that it is a shallow excavation, shelving from the 
margin towards the centre of the nerve, quite different 
from the abrupt edge of the glaucomatous cup. The 
disc presents the peculiar bluish or milky whiteness of 
atrophy, its vessels are small, and there is little or no 
displacement of them as they pass from the margin of the 
papilla on to the retina. For a description of the glau- 
comatous and the physiological excavations of the optic 
nerve, see article G-laucoma, pp. 115, 116. 

2. Atrophy of the Optic Nerve from Disease within the eye 
may be caused by chronic affections of the choroid or 
retina, by glaucoma, by acute inflammation of the eye, 
or by an injury producing extensive intraocular haemor- 
rhage. As the original disease subsides, the cloudiness 
of the inflamed structures may partially and sometimes 
completely disappear, but the retina and optic nerve, in- 
stead of regaining their functions, undergo a slow process 
of atrophy, and ultimately aU sight is extinguished. The 
ophthalmoscopic appearances are variable, and depend 
very much on the nature of the afl^ection which has 
caused the atrophy. The optic papilla is anaemic, and of 
a cloudy or greyish-white, out it has not generally the 
brilliant tendinous whiteness of white atrophy ; its out- 
line is often indistinct or irregular, and its vessels are 
small and withered. In some cases the optic disc looks 
absolutely smaller than normal, and this is especially so 
if the eye is soft and somewhat shrunken. A cloudy film 
often pervades the whole fundus, and blurs the appear- 
ance of the structures behind it. Associated with this 
condition of the eye there are frequently to be seen 
patches of atrophied choroid with irregular deposits of 
pigment, and occasionally also a partial detachment of the 
retina. 

The Prognosis and Treatment. — The prognosis of 

atrophy of the optic nerve is very unfavourable. The only 

hope is, that if there is any sight remaining, it may be still 

retained. Our first effort must be to ascertain the cause 

of the atrophy, and tken by a-p^TOi^jriate remedies to 

arrest the progress of tlae diaeaae. "Tti^ \»Tfe^\itEissQ.\» ^^ ^<i 
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various aflfections which may cause atrophy of the retina 
and optic nerve will be found under their respective 
headings. 

For the white atrophy of the optic nerve which pro- 
ceeds from cerebral disease the subcutaneous injection of 
strychnine has been recommended, in doses commencing 
** S^' "eQ ^^^ increased daily by gr. -^^ until the 
quantity injected reaches gr. t^^. It is very doubtful 
whether this treatment does any good, and it is certainly 
not free from danger. I know of one case in which violent 
convulsions followed the injection of 3^0 ^^ ^ grain of 
strychnia, although the patient had previously on several 
occasions, at intervals of two and three days, had the 
same dose administered. 

Atkophy op the Optic Nerve from Tobacco. — The 
theory that tobacco in excess will produce a peculiar form 
of white atrophy of the optic nerve, has received the sanc- 
tion of the late Dr. Mackenzie, and of Messrs. Critchett, 
Wordsworth, Hutchinson, and others. My own expe- 
rience at the Royal London Ophthalmic Hospital, how- 
ever, leads me to dissent from this doctrine, as I do not 
remember ever having seen a case in which the loss of 
sight could be fairly attributed to tobacco only. There 
was always, in addition to the immoderate smoking, some 
other excess, such as intemperance, disaipation, or an undue 
mental strain with loss of rest. 

Opaque Optic Nerve Fibres. — This congenital anomaly 
is recognised by the ophthalmoscope as a white patch ex- 
tending from the optic nerve and terminating in feathery 
strias m the retina. In the normal condition the nerve 
tubes of the optic nerve lose their medullary sheath at 
and in their passage through the fascia cribrosa, but 
it occasionally happens that in one or more bundles of the 
optic nerve fibres the white medullary sheath is prolonged 
on them for some distance into the retina. This congenital 
peculiarity does not affect the sight. It is, however, gene- 
rally only detected when the eye is being examined by 
the ophthalmoscope for some defect of sight, and is 
therefore occasionally mistaken for an inflammatory exu- 
dation. 
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AMAUROSIS AND AMBLYOPIA. 

Amattbosis. — It is best to restrict this term to those 
cases of impaired vision and blindness which are due to 
cerebral or cerebro- spinal causes. Before the discovery 
of the ophthalmoscope, amaurosis was the generic name 
of a group o^ obscure diseases originating either within 
or beyond the eye, and charactierized by a gradual failure 
of sight usually terminating in blindness. With increased 
facility for diagnosis, most of these affections have now 
been traced to their right source, and have received their 
own proper name and place in the list of ophthalmic dis- 
eases. There still, however, remain a large number of 
cases, marked by a progressive diminution of sight, de- 
pendent on changes in the brain or spinal cord, the exact 
nature of which we are unable to estimate during life, and 
which from a want of a more precise knowledge may be 
conveniently classed under the heading of amaurosis. 

Although the cause of the blindness is at a distance 
from the eye, yet secondary changes soon take place in 
the optic papilla which enable the disease to be recog- 
nised by the ophthalmoscope, and its probable progress 
foretold. 

For many useful suggestions in the diagnosis and prog- 
nosis of amaurotic anections, I am indebted to tne 
valuable paper on " Amblyopia and Amaurosis," by Von 
Graefe.* 

In the examination of patients suspected to be suffer- 
ing from amaurosis, we should ascertain — 

1. The history of the case. 

2. The state of the field, and the acuteness of vision. 

3. The condition of the optic papilla. 

1. The history of the case always affords important in- 
formation both as to the diagnosis and prognosis of the 
disease. By it we determine whether the loss of sight 
was sudden or gradual; whether it was preceded by head 
symptoms, or by functional disturbances of other organs, 
as the kidneys, the liver, or the uterus ; or whether there 



* Translated by Mr. J. Zacliariah Laurence, from Zehender*8 
KJin. Afonarsbl. fur Augenheilkunde, 1865, p. 129. Ophthalmic 
Jleview, No. 7, p. 232. 
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bad been any previons constitational disease, sncb as 
gont, rbeumatism, or syphilis. 

The duration of the impairment of sight is also an im- 
portant element in forming a prognosis ; thus, if the 
defective vision has been for some months stationary, 
and all evidence of the disease to which it was apparently 
due baa passed away, a favourable opinion would l>e 
given, whereas, if the loss of sight be recent, and there 
are persistent head symptoms, we shonld conclude that 
the amaurosi9 is progressive, and will probably terminate 
in blindness. 

2. The State of the Field and the Acuteness of Vision. — 
The condition of the visual field should be carefully 
tested by onS of the methods described at page 217, so 
that any imperfection either as regards its periphery or 
its continuity of surface may be accurately noted, as, 
according to Von Graefe, the state of the field forms a 
good basis on which to ground a prognosis. In all cases 
of amaurosis, the acuteness of central sight should be 
ascertained and compared with the defects and extent of 
the field of vision. The following variations may be 
noticed. 

a. "With diminished acuity of central vision, the field 
may be entire in its periphery and continuous throughout 
its area, whilst the visual power is reduced in all direc- 
lions. Such cases are usually stationary, and so far a 
hopeful prognosis may be given. 

JS. With diminished acuity of central vision, the field 
may be contracted in one or more directions, or broken 
by blind patches (scotomata), whilst the visual power 
throughout the rest of its extent is greatly lowered. With 
these symptoms the disease may be considered progres- 
sive, and the prognosis is blindness. 

y. There may be complete loss of central vision, but 
either with or without impairment of the rest of the field. 
If with complete loss of central vision the periphery and 
continuity of the field are good, there is reason to hope 
that the disease may be stationary, although there is but 
a slight prospect of recovering the central vision which 
has been lost. The prognosis is therefore favourable, as 
the probability is that the patient will not go blind. If, 
however, in addition to the central scotoma, there are other 
blind patches in the field, or the periphery is much con- 
tracted, 80 that the excentric vision is greatly reduced, tlaai^. 
ihe prognosis Is most unfavourable, and \>ViTi"^"Si^^^ Ta»:^\i^ 
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predicted. It must^ however, b0 remembered that the 
prognosis of this form of central amaurosis does not apply 
to a similar state of bEndnest which may be produced by 
retinal hsBmorrhage, or seme other disesise within the eye, 
the seat of which can be accurately determined by the 
ophthalmoscope. 

8. There may be hemiopia or complete loss of half the 
field of vision, in many cases distinctly marked as if by a 
vertical line, on one side of which all is clear, whilst on 
the other all is dark. There are tifm forms of hemiopia 
to be noticed, the first called equilateral from the corre- 
sponding halves of the two retinae being affected: thus 
the outer half in one eye, and the inner half in the other 
may be jointly paralysed, or the reverse. In the second 
form, which is extremely rare, the inner halves of the. 
retinsB of the two eyes are blind, but the hemiopia is 
more diffuse, and the limitation is seldom abruptly 
marked as in the former. To understand the distinction 
between these two classes of hemiopia, it is necessary to 
refer briefly to the anatomy of the optic tract, commis- 
sure, and nerve. The central fibres of each optic tract 
decussate in the commissure, and are connected with the 
optic nerve of the opposite side, and supply the inner 
halves of the retinas ; whilst the outer fibres of each tract 
go to the optic nerve of the same side, and supply the outer 
halves of the retinsB. Each eye thus receives nerve fibres 
from both optic tracts, the outer half of the retina being 
provided with filaments from its own tract, whilst the 
inner half is furnished from the one of the opposite side. 
Hence it is that a clot of blood, or a tumour pressing on 
the optic tract only of one side, say the right, will produce 
hemiopia of the outer half of the right eye, and the inner 
half of the left. If, however, the commissure is the part 
affected, there will be hemiopia of the inner halves of both 
eyes. In testing the field of vision, the student must not 
forget that the right half of the field corresponds to the 
left half of the retina, and vice versa. 

The prognosis of hemiopia must depend very much on 
the cause which has produced it. If the half -blindness 
originated from the pressure of some syphilitic effusion 
on the optio tract, the sight may be regained ; or if it be 
from the presence of a blood clot, there is reason to hope 
that even if the vision should not be restored, the defect 
may remain stationary ; but if a cerebral tumour be sus- 
pected, the prognosis is moat \xiLi«uNO\iT«}Q\ft. 



AMAUROSIS. 209 

3. The condition of the optic papiUa in cases of ad- 
vanced amaurosis is that of white atrophy, as described 
at page 203. 

The symptoms which are associated with amaurosis are 
very variable. In one class of cases there is no pain in 
the eye or head, and no constitutional disturbance, the 
only symptom being a gradual fading away of sight. 

!bi another class the blindness is preceded by acute 
head sj'mptoms, which may last for several days or longer, 
and then either cease altogether, or greatly diminish. 
With the cessation or diminution of the pain in the head, 
the first indications of failing sight are noticed. The 
patient may regain his health and the full enjoyment of 
all his mental and physical powers, but his sight steadily 
fades until he is in absolute darkness. The loss of vision 
in these cases is no doubt due to some organic changes in 
the brain produced during the acute inflammatory attack, 
when the pain in the head was severe. The cause was 
transitory, but its effects are permanent. 

In a third class, the pain in the head is continuous, the 
patient is never free from suffering. Intense headache is 
the first symptom of the disease, and it precedes the loss 
of sight. Although at times its severity is lessened, it is 
never absent. I have had such patients tell me that they 
would not mind being blind, if they could only be free 
from pain. These are the most distressing of tue amau- 
rotic cases ; we can do nothmg for the absolute blindness 
and but little for the constant pain, as the preparations of 
opium are seldom tolerated. 

Amaurosis may be associated with epilepsy, hemiplegia, 
and locomotor ataxy. It may also occur with paraplegia : 
Dr. Hughlings Jackson says, " Dr. Brown- S^quard has 
firequently drawn my attention to cases of paraplegia, in 
which amaurosis has also existed, without any other 
symptoms to suggest disease within the cranium." 

" The blindness he believes is the result of 

eccentric irritation. Dr. Wilks also has observed several 
such cases."* 

State of the Pupil, — In the early symptoms of amau- 
rosis dependent on brain disease, the pupil is rather 
dilated and sluggish ; but in the later stages it is widely 



• On Defects of Sight in Brain Disease. Ro^«\ liOtL^Qrci Q;\Jttr 
thaJizziV Hospital Reports, vol, iv. p. 17. 
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expanded and fixed, giving to the eyes the peculiar vacant 
stare which is so characteristic of blindness from cerebral 
disease. When, however, the amanrosis is due to some 
affection of the spinal cord, the pupil is frequently con- 
tracted. See Mtosis, page 91. 

The Causes of Amaurosis may be chiefly classed under 
the following headings : — 

1. From Disease of the Cerebrum. — Amaurosis usually 
affects both eyes ; they may be attacked simultaneously, 
or the blindness may be more advanced in one than the 
other, but as a rule both are ultimately involved. This 
can be reasonably anticipated by remembering how inti- 
mately the two optic nerves are associated within the 
brain by commissural fibres. Dr. Hughlings Jackson 
remarks, " The kind of amaurosis which we most fre- 
quently find with disease of the central nervous system 
is, in my experience, invariably double, although one eye 
may suffer before the other. I do not say that blindness 
of one eye does not occur with other symptoms of disease 
of the nervous system, but that it does not occur from 
disease of the brain-mass."* Tumours of the brain, cere- 
bral haemorrhage, softening of the brain, hydrocephalus, 
meningitis, svphilitic deposits, and embolism, may all be 
productive of amaurosis. 

2. From Disease of tlie Cerebellum. — In some remarks 
which Dr. Hughlings Jackson kindly gave me on amau- 
rosis from this cause, he says, it has been long known 
that blindness may coexist with disease of the cerebellum, 
but it is by no means clear that the blindness depends on 
the want of that pai*t of the cerebellum which the disease 
destroys. For as the loss of sight occurs only when the 
disease is "coarse," such as from tumours, blood clot, &c., 
he believes that it is induced by the irritation of the foreign 
body lying in the brain, and not from the destruction of 
any centre connected with sight. As a consequence of 
this irritation the optic nerves become inflamed, and the 
ultimate loss of sight is due to this cause. 

3. From Disea^ie of the Spinal Cord. — ^Amaurosis may 
occur with paraplegia, and it is frequently met with in 
locomotor ataxy, and especially when the disease is in 
an advanced stage. The blindness is usually confined to 



* On Defects of Sight m Dkeasea of the Nervous System. 
Bofal London Ophthalmic Hospital B^^oxXa, ^\i\. \s . ^. ^^. 
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one eye. Dr. Tronssean* says, " botli eyes may be affected 
although this rarely happens." The pupil in spinal 
amaurosis is frequently contracted, and this is generally 
the case when the part of the cord affected is in the cer- 
Tical region. 

4. From Uterine Derangements. — A very acute form of 
amaurosis, which will run its course to blindness in a few 
days or weeks, is occasionally produced by a sudden sup- 
pression of the menses. It is usually accompanied by 
mtense headache, with vomiting or a feeling of nausea. 
In one case which I published,t so rapid was the loss of 
sight, that in fifteen days from the first symptoms the 

Satient retained but little more than a mere perception of 
ght with either eye. Examined with the ophthal- 
moscope, the retinal circulation was seen to be inter- 
rupted; the return flow of blood was impeded. Although 
the symptoms were those of pressure on some part of the 
cerebrum, yet whether the pressure was caused by dis- 
tension of the vessels, or by an effusion of blood, lymph, 
or serum, could only be conjectured. Under the influence 
of 10 gr. doses of the iodide of potassium, the functions 
of the uterus were restored at the next monthly period, 
and the patient began gradually to recover her sight. In 
three months she was able with one eye to read No. 1, 
and with the other No. 10 of Jaeger's test types. The 
report concludes by stating that the improvement was 
still progressing. Amenorrhoea, or irregular and scanty 
menstruation, may also cause amaurosis ; but the 
symptoms are more chronic than when induced by an 
acute suppression. (See Teeatment op Neuro-Eetinitis, 
page 202.) 

In some obscure manner amaurosis is occasionally con- 
nected with pregnancy. A remarkable instance of this 
form of blindness came under my care at the Ophthalmic 
Hospital, and will be found related in our Reports. J The 
amaurosis was recurrent ; it commenced during the ges- 
tation of the eighth child, and recurred in each succeed- 
ing pregnancy. After the birth of her eighth child the 
patient regained sufficient sight to read No. 10 of Jaeger, 
and to do needlework : but after the ninth child her re- 



* Trousseau's Clinical Medicine. Translated by the Sydenham 
Society, vol. i. p. 156. 
+ Medical Times and Gazette, Angust \, \ft^^. 
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covery was less complete, and in tlie sixth month of Her 
tenth pregnancy she had become blind with one eye, and 
could only coant fingers with the other. 

5. From Loss of Blood. — Amaurosis may occur from a 
large and rapid loss of blood. I have known it come on 
suddenly from extensive flooding during parturition, and 
the blindness has been permanent. Cases have also been 
reported in which it has followed vomiting of blood. The 
loss of sight may be immediate, or it may be gradual 

6. From Reflex Irritation. — Amaurosis may be induced 
from injury or disease involving branches of the fifth 
nerve, at a distance from the eye. Several instances have 
been quoted by Mr. Hutchinson* which illustrate, as he 
says, "more or less directly, the influence of the sensitive 
nerves of the face upon the functions or nutrition of the 
eyeball." In some cases the blindness is preceded by 
intense neuralgia, whilst in others there has been a loss 
of sensibility on one side of the face. A very interesting 
case of amaurosis of one eye, consequent on acute abscess 
of the antrum, produced by a carious tooth, has been 
recorded by Mr. James Salter.f The loss of sight was 
permanent. 

Monocular amaurosis may arise from any cause which 
induces pressure on the optic nerve of one eye only, such 
as a tumour or some syphilitic exudation, either just 
within, or immediately external to the orbit ; or it may be 
produced by embolism, or by disease of the spinal cord. 

For the treatment of amav/rosis, no definite course can 
be laid down; the blindness is secondary to so many 
diseases. The cause of the defective sight must be sought 
for by a careful examination into the history and the 
accompanying symptoms. The most hopeful cases are 
those which are acute and dependent on some sudden 
arrest of the function of one of the internal organs, or 
upon previous syphilitic disease, and where sufficient 
time has not elapsed for any organic changes to have 
taken place either from the pressure of inflammatory 
exudations, or from atrophy. 

Ambltofia {hiipkvSi dull, S^, the eye) has the same 
signification as amaurosis (dfiavp6(Of to render obscure)^ the 
former meaning dull vision, the latter obscure. These 
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synonymons terms have created great confusion, as they 
have not only been applied indifferently, but lately they 
have been used in combination ; thus, a form of blindness 
has been described under the title of " Amaurotic Ambly- 
opia." It would be well to restrict the name Amblyopia 
to those impairments of sight which are apparently due 
to imperfect perception from defective innervation, or to 
a loss of the nervous sensibility of one eye from disuse. 
In this sense the word has been applied by many to 
denote the dull sight which is so frequently found in one 
eye in cases of strabismus, where no structural change 
can be detected by the ophthalmoscope to account for the 
loss of power. The term amblyopia may be also rightly 
used to designate the dimmed vision brought on either 
by the retina being over-wrought, or bj its being 
rendered dull and unimpressible from dnnk and de- 
bauchery. 

Hemeealofia — Day -sight, Night-hlindness — is a defect 
of sight varying in degree from dimness to almost com- 

Elete darkness after the sun has gone down. It is most 
•equently met with amongst sailors, soldiers, and others 
who have been much in the Tropics. It is due to a 
blunted sensibility of the retina, which fails to appreciate 
fully the impressions which are produced by a dim Hght. 
Night-blindness is frequently met with in retinal affections, 
and especially in retimtis pigmentosa; but the hemeralopia 
to which I now refer is a functional disease, and quite in- 
dependent of any structural change. 

Causes, — Although the constant exposure to strong 

flare exercises a certain influence in producing night- 
lindness, yet the predisposition to it is given by an 
impaired and debilitated state of health. In this opinion, 
all who have had much experience of this affection seem 
to be agreed. During the Crimean war, hemeralopia 
was frequent both amongst the soldiers and sailors, and 
the evidence of the medical officers coincided in attri- 
buting it to either scurvy or debility from exposure and 
privation.* In a paper by Dr. Alexander Bryson, " On 
Night-blindness in connexion ^vith Scurvy,"t he says 
that "it most unquestionably occurs much more fre- 
quently in scurvy than is generally supposed; but in 

* Boyal London Qpbtbalmic Hospital ^50tlft,'s^.\\.^.^^« 

t Ibid., p. 40. 
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conseqnence of the simultaneous existence of some more 
serious symptoms of a less ambiguous character, it fre- 
quently passes unnoticed." He then adduces some 
forcible examples of hemeralopia occurring with scurvy 
amongst ships* crews, all of which were successfully 
treated by giving the eyes rest, and curing the scorbutic 
symptoms by a proper diet of fresh meat and vegetables ; 
and he concludes by expressing his opinion that the 
disease is " entirely dependent on an improper or erro- 
neous diet." 

Hemeralopia has also been attributed to ague, or to 
some other form of marsh fever. My own experience, 
however, of the disease is, that it is peculiarly liable to 
attack patients whose eyes have been long subjected to 
excessive glare, and whose constitutions have been debili- 
tated either from scurvy, ague, or from a diet deficient 
both in quantitv and in quauty. 

Examined with the Optithahnoscope, no dbaage can be 
detected in the choroid, retina, or optic nerve, to accorrat 
for the impairment of function. 

Treatment — K there is any evidence of scurvy, an 
anti-scorbutic diet should be prescribed, with two or three 
oranges, or the juice of one or two lemons daily. The 
citrate of potash, gr. 20, may be also given in water twice 
or three tmies a day, and if there is anaemia, the citrate 
of ammonia and iron combined with citric acid (F. 73) 
may be ordered. 

If ague or remittent fever can be traced as a possible 
cause of the disease, quinine should be freely given, and 
continued for at least six or eight weeks. The eyes 
should be rested, and all exposure to glare or strong light 
avoided. I have tried keeping the patient in absolute 
darkness for a week at a time ; but the relief was not 
sufGlcient to compensate for so long an exclusion from 
light. Blisters to the temples and behind the ears are 
perfectly useless ; they only serve to irritate the patient, 
and do no good. 

Snow-blindness is a temporary loss of sight from the 
dazzling caused by brilliant whiteness. A similar con- 
dition IS produced by the excessive glare of artificial 
light. I have had patients from the hght-ships around 
the coast who have complained that after trimming the 
lamps at night, they have been for some minutes abso- 
Intely blinded, and tliat tlaey \ka."^e Tio\» <iatK^\<ei\j^'5 x^- 
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covered from the paralyaki^ effects of the intense glare 
for some hoars. 

The treatment ooiMnets in wearing dark neutral-tint 
glasses to ^iynin^ the intensity of the light. 

CoLCKlV'' BLINDNESS — CJiromo 'pseudopsis — Dichromic 
Vimau — ^is a defect of sight by which the power of distin- 
^idshiiig colours is either diminished or lost. The experi- 
ments of Professor Maxwell on the mixture of the colours 
of the spectrum* show " that for the normal eye there are 
three, and only three, elements of colour ; and that in the 
colour-blind one of these is absent." He has further 
proved that " the elementary sensation which they do not 
possess is that which is excited in normal eyes by the ex- 
treme red end of the spectrum." Hence he concludes 
that " colour-blind vision is not only dichromic, but the 
two elements of colour are identical with two of the three 
elements of colour as seen by the ordinary eye ; so that it 
differs from ordinary vision only in not perceiving a par- 
ticular colour, the relation of which to known colours may 
be numerically defined." According to the same authority 
a colour-blind person sees red and sea-green as grey; 
scarlet and green as yellow; and rose-colour and blue- 
green as blue, whilst he distinguishes the shades of red 
from each other, and also the shades of green from each 
other. If such a person looks at a red and a green through 
a red glass, the green will appear darker, but the red will 
be nearly as bright as before ; and if he uses a green 
glass the red will be darkened, but the green will be little 
altered. " In this manner," Mr. Maxwell says, " I have 
made colour-blind people distinguish the colours of a 
Turkey carpet." If, therefore, he suggests, one who is 
colour-blind had the courage to wear a pair of spectacles 
with one eye red and the other green, he would probably, 
in course of time, come to form a judgment of red and 
green things intuitively. He would never acquire our 
red sensation ; but if he really wished to know what things 
were red, and what green, he would learn to do so as 
well as if one had been marked with an R, and the other 
with a G. Professor Pole, in his account of his own colour- 
blindness,t states that his vision was perfectly dichro- 
mic. He could distinguish cle'arly blue and yellow, 
and the colours produced by their combination, but he 

♦ Fhilosopbical Transactions, 1860. "V l>i^^.> V^^^ • 
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could not tell red from green ; " the appearance of the 
green division in Chevrenr s colour circle, he says, " cor- 
responds with that of the red or opposite one." 

There are three varieties of colour-blindness met vnth 
in practice : — 

1. The dichromic vision just described, in which the 
sensation of red is wanting. 

2. The inability to distinguish shades of colour. 

3. Achromatic vision, or the want of power to recognise 
any colour, everything appearing as either white, black, 
or grey. 

1. The dichromic form of colour-blindness is usually a 
congenital defect, but it may also occasionally be the re- 
sult of disease. 

2. The inability to distinguish shades of colour may be 
congenital, but it may also be induced from over-use, or 
the constant strain of the eyes in looking at colours. I 
had a patient under my care at the hospital who had 
been engaged for many years in a colour warehouse, ani 
whose chief business consisted in sorting and matching 
colours. For this duty he had acquired a specif 
reputation amongst his fellows. Gradually, however, 
his powers began to fail him, and when he appHed to 
the nospital for relief, he could only distinguish whole 
colours, and had lost the faculty of discriminating shades 
of tint. 

3. Achromatic vision is rare, and is, I believe, generally 
produced bv disease. Dr. J. J. Chisholm, of Charleston, 
S.C. (U.S.A.), has related a case of optic neuritis in which 
the patient's vision was for a time achromatic. " The 
restoration to chromatic vision showed itself," he says, 
" in a slowly-growing perception of blue shades. After 
some months the shades of yellow could be perceived. 
Eeds cannot yet be detected. AU shades of red appear 
brown."* 

Dr. Argyll Eobertson has also published a case of 
spinal disease, in which myosis and • colour-blindness 
existed. The patient lost all perception of colours, al- 
though previous to his illness he used to distinguish iliem 
readily .f 

* Eoyal London Ophthalmic Hospital Rei)ort8, vol. vi. p. 214. 
f Eye Symptoms m Spinal DiaeatiQ. Oliver and Boyd, Edin- 
burgh, 1869. 



INJURIES OF THE OPTIC NERVE. 217 

To ASCERTAIN THE PbRPECTION OP THE FlELD OP 

Vision, the patient should be placed about one and a half 
feet in front of the surgeon, and having closed his sound 
eye with his hand, he should be told to look steadily 
with the affected one at the nose or the eye of the 
examiner. Whilst the eye is thus fixed, the surgeon 
should keep one or both of his hands moving gently 
alon^ the line of the circumference of an imaginary circle 
whicUL about corresponds with the normal field of vision, 
carefully noting those points at which the patient says 
the hand becomes either indistinct or lost. If the patient 
should be unable to distinguish the movements 'of the 
hand at one and a half feet, it may be approximated to 
the eye, and a smaller circle be described ; the parts at 
which the sight is the most defective or wanting being 
still accurately observed. 

To map out the field of vision^ the patient should be 
directed to stand in front of a black diagram board, 
placed at twelve inches distance from him. Covering with 
nis hand the eye which is not under examination, he 
should fix the other on a small white cross which has been 
drawn in the centre of the board and on a level with his 
eyes. Whilst his eye is thus fixed by steadily looking on 
the cross, a small white disc at the end of a piece of wire 
is to be moved in different directions over the board, and 
at whatever spot it is clea/rVy seen, a + is to be made ; 
when only dimly recognised, a — ; and when not visible, 
an 0. Each series of symbols are now to be connected 
with Hues, and a map will be thus drawn, which will fairly 
represent the patient's field of vision. 

To facilitate the copying and reduction of such a dia- 
gram, the board should be ruled in three-inch squares, 
when the drawing can be easily transferred to properly 
ruled paper. 

Mr. Brudenell Carter has invented an excellent peri- 
meter, by which the field of vision can be accurately 
measured and afterwards noted on printed charts specially 
prepared for the purpose. The instrument, with the 
charts, may be obtained of Mr. Hawksley, Blenheim 
Street, Bond Street. 

Injuries op the Optic Nerve. — The optic nerve maybe 
wounded behind the eye, without any injury to its external 
coats, by the passage of foreign bodies inio Wi^ ot\i\\»,Qt\s^ 
stabs into the orbit by some Bliarp-pom\iftd. \Ti«»\*t\xmss^ 
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Symptoms. — Sudden loss of sight, the loss being appre- 
ciated by the patient immediately on receiving the wound. 
More or less dilatation of the pupil, which is uninfluenced 
by light, and no apparent injury to the eye to account for 
the sudden deprivation of sight. Examined with the 
ophthalmoicope, there is at first no appreciable change 
in the appearance of the optic disc, except perhaps it may 
appear slightly more pink than the nerve in the other 
eye, but this increased vascularity is very soon followed 
by paUor, and ultimately the disc becomes quite white, 
with the arteries small, and presents all the usual appear- 
ances of white atrophy (page 203). 

The following case, illustrative of this rather rare acci- 
dent, was under my care : — 

A young man, aged twenty-WYen, was engaged in a street 
fight, when his opponent struck at his head with a clasn-knife. 
llie blade penetrated the rim of the wide-awake hat he was 
wearing, passed thro'igh the upper eyelid, close to the upper edge 
of the orbit, and onwards to the optic nerve, which it wounded, 
but without touching the globe. The man declared that he was 
instantly blinded. He was positive that he could see well with 
the eye before he received the wound, and on being struck was 
immediately aware of the loss of sight. 

On admission, the pupil was slightly dilated and uninfluenced 
by light. The globe was uninjured, but on the upper evelid there 
was a recent scar indicating the site at which the knife pene- 
trated the orbit, and this scar corresponded to the cut in the rim 
of the hat through which the knife first passed. The eye 
was quite blind ; it had not even perception of ophthalmoscopic 
light. Examined with the ophthalmoscope, the optic nerve pre- 
sented the appearance of commencing atrophy. The optic disc 
was whiter than that of the other eye, and the arteries were 
small and thready. The humours of the eye were perfectly clear. 

The man has since been several times at the hospital, and 
when last seen, about three months after the accident, the optic 
disc had assumed the milky white and flattened appearance of 
confirmed atrophy.* 

Treatment. — "No applications nor medicines will restore 
the wounded optic nerve. The sight which is lost is irre- 
parably gone; but attention must be directed to the wound, 
and if a foreign body be detected in the orbit, it should be 
removed. See article, " Foreign Bodies in the Orbit." 



* Lancet»3asi.'i^'^%l^« 
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THE OPHTHALMOSCOPB. 

Otvh IALM08C0PB8 are divided into two classes :— * 

1. ^f'*e homocentriCf with the mirror concave. 

2. TJie heterocentACf with the mirror plane ©p convex, 
to the side of which is attached a moveable arm support- 
inga biconvex lens. 

The mirrors may be made of silvered glass or of polished 
metal ; the latter is preferred, as the illumination is less 
intense than from the former, and is yet sufficient for all 
ophthalmoscopic purposes. 

There are portable, fixed, and binocular ophthalmo- 
scopes. 

The Portable Monocular Ophthalmoscopes are 
chiefly used, and of these the most efficient are Liebreich's, 
Oldham's, Coccius's, and Zehender's. 



Fig. 63.* 



'b Ovbtslaimoscope (iig. 53) oomagta tji a 
polished concave metal mirror, one 
and a quarter inch in diameter, and 
of about eight inches focal length, with 
a sight-hole about one line in dia- 
meter in the centre. This is cased in 
a rim of metal with a backpiece per- 
forated to correspond with the aper- 
ture in the mirror. At the lower and 
central part of the rim a handle is 
fixed, and at the side on a level with 
the sight-hole there is attached a 
jointed arm which supports a clip for 
an ocular lens, to be placed, when re- 
quired, at the back of the mirror. 
This lens may be either concave or 
convex, according to the requirements of the person who 
uses the ophthalmoscope. 

Oldham's Ophthalmoscope (fig. 54). This instrument, 
which was designed by Mr. Charles Oldham, of Brighton, 
consists of a mirror of the size of a penny-piece, a re- 
volving disc, which is fastened to the back of the mirror, 
containing seven lenses of different focal lengths, o^iLd ^ 




* Copied fiom Hulke on the Oplitlia\moftto^. 
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short ivoTj handle between two and tbree inchee in 

length, which is attached bj means of a acrew to the 

mirror and ih removahle at will. The 

Fio. 54. lensea are seven in number — viz. : convex 

T30, 20, and JO, and concave 30, 30, 10, 
and 5 Paris inches in focal length. The 
disc in which they are set revolvea at the 
back of the mirror in such a way that' 
aa each glass comes opposite the sight- 
hole, it receives a slight check from a 
ratchet which springs irom the handle. 
A plain hole is provided for the " indi- 
rect examination" when the glasses are 
not in use. 
For carefully estimating the state of 
refraction ot the eye, Mr. Cnarles Oldham 
has had made an ophthaJmo scope similar 
to the above, hnt provided with three 
discs, each containing nine lenses, from convei and con- 
cave 36 up to convex and concave 3 Paris inches in focal 
length, 

Coccius's OrnTHALMoacoPB (fig. bit) consists of a plane 
metal mirror, set in a metal frame, which is famiBhed with 
a handle and clip for an ocular lens, as in Liebreich's 
ophthalmoscope. It has, however, in addition, a jointed 
arm at the top of the stem, with a clip for a large biconvex 
leus of about five inches focal length, which is placed, 
when the instrument is used, at 
FiQ. 55.* a certain angle with the mirror, 

on which it collects the rays of 
light from the lamp. 

The following is Mr. Soelberg 
Wells's account of the mode of 
using Coccius's ophthalmoscope.- 
" The collecting lens is to be 
tnmed towards the flame, which 
should be somewhat more than 
twice the distance of the focal 
length ot the lens from the ob- 
server. The mirror is then to ba 
set somewhat slanting to the lens and the eye of the 
/^tient. If the mirror is properly adjusted for the 




• Copied from B.vSsxl on li« O^bSWiimunqisii, 
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lens and the flame, we shall obtain, if we throw the 
image of the flame npon the palm of our hand or the 
cheek of the patient, a bright circle of light, with a small 
dark central spot, which corresponds to the opening in 
the speculum. The dark spot is then to be thrown into 
the pupil of the eye under examination, the surgeon 
placing the mirror close to his own eye, and looking 
through the aperture into the patient's eye, which should 
afford a bright luminous reflex."* For the indirect 
examination a biconvex lens of from two to three inches 
focus will be required to be held in front of the eye, as 
with other ophthalmoscopes. 

The advantages which are claimed for Coccius*s ophthal- 
moscope are that by means of the collecting lens, the focal 
length of the mirror can be changed, and the degree of 
illumination increased or dimimshed. There is less 
reflection from the cornea; and it is very efficient for 
direct examination. 

Ze bender's Ophthalmoscope consists of a corwex metal 
mirror, set in a metal frame, and furnished with dips for 
an ocular and a lateral biconvex lens, in the same manner 
as Goccius's. It is considered by many to be the best 
instrument for direct examination. 

Fixed Ophthalmoscopes are too large and heavy to be 
of much service except for demonstration, or for artistic 
purposes. When once adjusted to the patient's eye a 
number of students can look through the instrument in 
succession; or a sketch of the fundus can be readily 
taken, as the eye is kept under observation whilst both 
hands of the surgeon are free for drawing. The best of 
the fixed ophthalmoscopes is Brudenell Carter's, made by 
Mr. Hawksley, of Blenheim Street, Bond Street. 

How TO WORK with THE OPHTHALMOSCOPE. — To Com- 
pletely explore the whole fundus of the eye, and to ascer- 
tain the state of the lens and the vitreous, the pupil 
should be widely dilated with atropine; but where tne 
desired information can be obtained without such a 
thorough investigation, it will be unnecessary and 
undesirable to siu)mit the patient to this annoyance. 
The examination must be conducted in a darkened room, ' 
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and with a lamp provided with a bright st«adj flame. 
The most convenient light is a small gas lamp at the end 
of a movable arra, which can be tnmed in all directions 
and raised or lowered as may be required. The bnmer 
should be a porcelain ai^nd, protected with a piece of 
wire ganze below to regniate the draa^ht. The cbimne; 
should be a tnbe of plain white glass, of a uniform 
diameter throughout its length. When gas cannot be 
obtained, a m<3erator or a reading lamp without the 
shade will answer almost as well. With all ophthalmo- 
scopes, except the binocular, it will be found most con- 
venient to place the lamp on the left-band side of the 
patient, and with the flame on a level with, and a little 
behind the ejes to be examined. 




To use a monocular hand ophthalmoscope, the observer 
Bits or stands in front of the patient, so that his eyes are 
a little above the level of those under examination, and 
at abont eighteen or twenty inches distance from them. 
He then with one hand holds the ophthalmoscopic mirror 
close to his own eye, and at such an angle that he catches 
upon its polished snrface the rajs of light from the lamp, 
and reflects them into the eve of the patient. Looking 
tbrongh the sight-hole of the mirror into the eye thus 
illumined, he proceeds to make either an indirect or a 
direct examination of its {u.ii&a6. 
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For the indirect method he holds in his other hand, be- 
tween his forefinger and thumb, an object-glass of two or 
two and a half inch focus in front of the patient's eye, and 
at from one and a half to two inches distance from it, 
steadying the lens by resting his fiogers on the forehead, 
a.8 represented in the woodcut (fig. 56). By moving 
his own head a little backwards or forwards as may be 
required, he soon succeeds in bringing into view a clearly 
marked inverted aerial image of the fundus of the eye he 
is examining. 

The size of the inverted image may be increased by 
placing an ocular convex lens of about ten inch focus 
behind the sight-hole of the mirror, and using at the 
same time an object-glass of from three to four inch 
focus. With this combination it will be necessary to 
approach the head nearer to the patient's eye. In order 
to obtain a view of the various parts of the fundus in 
succession, it is requisite to direct the patient to turn his 
eye in different directions, and for this purpose it is con- 
venient to have fixed objects to which to call his attention. 
To see the optic nerve, the patient should be told to look 
at the tip of the observer's ear most distant from him ; 
thus, if the right eye is under examination he should look 
at the right ear of the surgeon. By this means the globe 
is slightly inverted, and the optic papilla is brought under 
observation. 

To examine the yellow spot, the patient should be 
directed to look straight before him at the eye of the 
surgeon, or through the sight-hole of the mirror. 

For the direct method, or the examination of the erect 
image, no object-glass will be required. The best oph- 
thalmoscope for this purpose is Zehender's or (^occius's, 
either of which is to be preferred to Liebreich's or 
Oldham's. The surgeon will have to approximate the 
mirror to within one and a half or two inches of the eye 
under examination. If either the surgeon or patient is 
myopic, a concave ocular lens should be placed behind 
tKe sight-hole of the mirror. When it is desirable to 
fully explore the fundus, the pnpil should be dilated with 
atropine. 

Lateral or Focal Illumination of the eye is an ex- 
tremely useful means for examining the surface of tha 
cornea or the iris, and for aBcertammg \)a^ft ^X^aX.^ oJl "ODka 
lens in cases of suspected cataract. TW ^^v:^^ VW\s^'^ 
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been first widely dilated with atropine, the patient is 
seated on a chair, and the lamp is so placed that its iiame 
is on a level with, and a little in front of his eye, and at 
about two feet distance from it. A biconvex lens of two 
or two and a half inch focns is then held so as to con- 
centrate a cone of light npon the eye, when by a slight 
movement of the glass in different directions each part of 
the structure under examination is in turn illumined 
until the whole of it has been satisfactorily explored. 
A second lens may be held in front of the eye, to be used 
as a magnifier if required. 

For a detailed account of the theory and use of the 
ophthalmoscope I must refer the reader to the excellent 
treatises by Messrs. Hulke and Henry Wilson, and to Mr. 
Carter's translation of Zander's work, with notes and ad- 
ditions by the translator. 



CHAPTER VI. 



ANOMALIES OF REFRACTION AND DISEASES OF 

ACCOMMODATION. 

Anomalies op Rbpbaction and Diseases op Accom- 
modation. — The power which the eye possesses of bring- 
ing to a focus on the retina rays of different directions, is 
termed accommodation. By this power the eye is able to 
distinguish clearly objects at various distances. The fact 
that we are unable to see distinctly at the same moment 
near and distant objects is conclusive evidence that there 
must be a focussing power within the eye. Accommoda- 
tion is a muscular, although an unconscious effort, and 
must not be confounded with refraction, which is a faculty 
possessed by all eyes of bringing certain rays to a focus on 
the retina without any accommodative enbrt, and is de- 
pendent on the shape of the globe and on the media 
within it. The expenments of Helmholtz with his oph- 
thalmometer proved conclusively that during accommo- 
dation for near objects the lens, and especially its anterior 
surface, is rendered more convex, and approaches the 
cornea ; and that the pnpii contt^^ita and advances whilst 
the periphery of the ins teced^a. ^^^ %.^«q.\. *Omw\%h 
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which the change in the lens is effected is the ciliary 
muscle, but the mechanism by which this is accomplished 
has not yet been satisfactorily demonstrated. The con- 
traction of the pupil during accommodation Bonders con- 
siders as probably only an associated movement. That 
the iris has no share in the process of accommodation was 
proved in a case under the care of Von Graefe,* where he 
removed the whole of tlie iris, and afterwards ascertained 
by a careful examination that the eye still possessed a 
ran^e of accommodation which- corresponded to the age 
of the patient. 

In a normal eye distant objects are seen without any 
effort of the accommodative power; it is only for near 
objects that there is active accommodation. This is proved 
by mydriatics — drugs which dilate the pupil and paralyse 
the accommodation. If we drop into the eye one or two 
drops of a solution of atropisB sulphat. gr. 4 ad aquse 5 1> 
we not only dilate the pupil, but in about forty minutes 
we paralyse the accommodative power, that is, we relax it 
to its utmost. We then find that the patient is unable to 
define clearly near objects, but distant vision is unim- 
paired. 

An eye is said to be normally constructed or etumetropic, 
when it is able by virtue of its own refractive power, and 
without any effort of the accommodation, to unite to a 
focus on the retina parallel or distant rays. 

There are two ways in which the refraction may differ 
from that of the emmetropic eye. The axis of vision 
may be too long, so that parallel rays are brought to a 
focus in front of the retma, as in myopia ; or the axis 
of vision may be too short, as in hypermetropiat where 
parallel rays are united behind the retma. We have now 
to consider in succession the following conditions of the 
eye and the treatment which is suited to each : — 

Myopia, Astigmatism, 

Hypermetropia, Presbyopia. 

The three first-named are anomalies of refraction, as 
the impairment of sight they produce may be altogether 
independent of any faulty state of the accommodation. 
Presbyopia, however, must be regarded as a normal state 
occurring in an emmetropic eye as a natural result of in- 



* Arcidy fur Ophthalmologve, 'm. 1. 
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creasing years, and without any ne^iessary defect of its 
power of refraction. 

MYOPIA. 

Myopia., or Short Sight, is usually dependent on a too 
great length in the antero-posterior diameter of the globe, 
so that the rays of light coming from a distance are 
brought to a focus in front of the retina, upon which circles 
of diffusion are formed in the place of a clearly-defined 
image, and the object, therefore, appears confused and 
indistinct. Myopia may, however, be due to a too great 
refractive power m the eye, without any abnormal increase 
in the length of the globe, as in those exceptional cases 
of spasm of the ciliary muscle in which an undue rotundity 
is given to the lens. Nearly all the cases of myopia are 
dependent on the first-mentioned cause, and the ex- 
tension of the antero-posterior diameter of the globe will 
be found to arise from a prolongation of the posterior 
half of the eye. It is seldom that there is any change in 
the diameter in the anterior or corneal half. This in- 
crease in the length of the globe is usually accompanied 
by a thinning of the sclerotic, and a partial atrophy of 
the choroid, and is recognised by the names Posterior 
staphylomafOr Sclerotico-choroiditis posterior. It is usually 
found in all cases of severe myopia. Graefe says that it 
is always present when the myopia exceeds ^, that is, 
when a stronger concave glass than one of five-inch nega- 
tive focus is required to correct it ; but a posterior sta- 
phyloma will be often seen in myopia as low as -f-g or ^. 
The staphyloma may be a uniform prolongation of the 
posterior coats of the eye, but it is generally a more 
or less marked ovoid bulging between the yellow spot and 
the outer margin of the optic disc. The great length of 
a highly myopic eye may be usually seen by drawing the 
outer canthus away from the globe with one finger, whilst 
the patient is made to look as much inwards as possible 
by directing his attention to an object on the other side 
of his nose. 

Myopic patients can usually see clearly near objects, 

but they are unable to make out those at a distance, and 

in endeavouring to do so they instinctively partially close 

the eyelids, to diminish the palpebral aperture. In this 

manner they cut off many of the peripheral rays which 

emanate from, the object ^ey aie\ooY\Ti^ ^\., ^sii Vx^ tlvus 
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limiting the circles of diffusion they obtain a more sliarply- 
definad image. 

Myopia may be hereditary, congenital, or acquired. It 
is generally hereditary, but not congenital, in that it does 
not usually manifest itself until after eight or nine years 
of age. Myopia will be often found to have existed in 
families for many past generations. Acquired myopia is 
occasionally seen in watchmakers, steel- plate engravers, 
and others, who for many years have been in the habit of 
applying their eyes for several hours daily to fine work, or 
to literary pursuits. Like all other bodily defects, when 
once acquired it may be transmitted, and so become 
hereditary. No doubt, to insure this result, it is neces- 
sary that the eye should have been specially used through- 
out several generations. Myopia may be thus regarded as 
one of the evils of civilization and high mental culture. 
The great demands which scientific and manufacturing 
pursuits make on the eyes cause them to gradually 
attain through successive ages an increased growth and 
development. Up to a certain point this is productive of 
improved vision — of sight which is good for both near 
and distant objects ; but beyond a fixed limit the eyes 
become too large, and myopia is the result. 

Ophthalmoscopic Appearances of a Myopic Eye. — By 
di/rect examination, tnat is, by aid of the mirror with- 
out the use of the object lens, an inverted image of the 
fundus may be seen at some inches from the eye ; thus, 
if the observer move his head in one direction, the retinal 
vessels will appear to travel in the other. The reverse of 
this occurs in the direct examination of hypermetropic eyes, 
when the parts of the fundus will seem to move with the 
head, proving that the image is erect. 

To obtain an erect image of the fundus of a myopic eye, 
a concave lens should be placed behind the sight-hole of 
the mirror. The strength of the concave lens through 
which the observer can see clearly the details of the 
fundus of the eye, will give an approximate measure of 
the myopia of the patient; thus beginning with a 30" 
concave lens, and trying in succession a series of glasses 
of higher powers, the lens which shows most distinctly the 
retinal vessels will indicate nearly the actual degree of 
myopia. 

By an indirect ophthalmoscopic examination, that is, by 
the aid of both the mirror and object \ftxi^, \)aft «\|jC\<i \i^T^'i. 
and veaaela appe&r rather sm.al\er and. \iTv^\at \ia3MSi. "vs^. ^». 
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emmetropic eye. In most myopic eyes evidence of a 
posterior staphyloma is seen in a smaU white band or 
crescent generally on the apparent inner side of the optic 
nerve. This is known as the myopic urc or crescent. It 
is caused by the prolongation backwards of the sclerotic, 
and consequent stretching of that portion of the choroid 
which corresponds to the staphyloma. This extension of 
the choroid induces atrophy ana thinning of its texture, 
so as to render transparent that part of it which is adja- 
cent to the optic nerve, and upon which the greatest pull 
is exerted, and thus to allow the white shining surface of 
the subjacent sclerotic to gleam through. Occasionally 
the choroid is completely detached around a portion of 
the margin of the optic nerve. The width of the arc is 
usually proportioned to the degree of the myopia, and in 
severe cases it will sometimes extend entirely round the 
optic disc, or instead of a cresc^t there will be a large 
white irregular patch, over which the retinal vessels will 
be seen coursing. See article ScLEROTico-CHOEorDiTis 
Posterior, page 186. 

Treatment of Myopia.— La. examining a myopic eye the 
points to be decided are : — 

1. The degree of myopia and the range of accommoda- 
tion. 

2. Whether the myopia is stationary or progressive. 

3. Whether it is simple or complicated. 

1 . The Degree of Myopia and Range of AccomTnodation.* 
— ^Note at what distance from the eye the patient can read 
No. I. This is his far point. If it be at 6, 8, or 10 
inches, the myopia is termed J, J, or ^, as with a concave 
lens of 6", 8', or 10" focus, he ought theoretically to be 
able to see clearly distant objects ; practically, however, 
he wiU require glasses of a lower focal power. 

Next determm.e his near point, and this is done by 
ascertaining how close to the eye he can read the same 
type; the space between the near and far points will 
indicate the range of the accommodation. Having pro- 
ceeded so far, find out by trial with successive glasses the 
weakest concave lens with which the patient can see 
No. XX. at 20 feet. If no glass will bring his sight up to 
this standard, his acuteness of vision is impaired, and 

* The best types are those prepared by Dr. Snellen of Utrecht. 
Tbejr may be obtained of WilliamB and Norgate, Covent Garden, 
London. 
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this defect is due to some other cause than simple myopia. 
See Complications of Myopia, page 231. 

Each eye should be tested separately by closing the one 
which is not under examination, telling the patient to 
place his hand over it. If one eye is more myopic than 
the other, it is as a rule best to give spectacles with both 
glasses of the same focal power as that which is suited to 
Qie least short-sighted eye. There are, however, excep- 
tional cases where patients may be allowed to wear 
spectacles with glasses of different foci for the two eyes, 
but it is seldom satisfactory. In testing with glasses, 
each lens should be placed as close to the eye as it would 
be worn in the spectacle frame, as its strength is increased 
if it is held at a distance. 

If there is an insufficiency of the internal recti muscles, 
80 that the patient is unable to converge both his eyes on 
a near object, and this defect is not corrected by the use 
of glasses, it will be necessary to divide one or both of 
the external recti. The external muscle of the most 
defective eye should be first divided, and if after an in- 
terval of a few days it is found that the effect has not 
been sufficient, a similar tenotomy should be performed 
on the other eye. 

General Bules for the Selection of Glasses. — When the 
myopia is below ^, no spectacles should be worn, but the 
patient should be furnished with glasses in a folding 
frame, which he can apply to his eyes when looking at 
objects beyond his range of vision. 

In myopia from about jq to ^, one pair of spectacles 
which will enable the patient to read No. XX. at 20 feet 
will usually be sufficient. If reading glasses are required, 
and the accommodation is good, the patient may use the 
same glasses as for distance. If, however, the accommo- 
dative power is impaired, the reading glasses must be of a 
lower power. 

In myopia from about -^j to ^, it will be well to give 
the patient spectacles with weak lenses for reading, and 
stronger concaves for wearing in the streets or when 
looking at things at a distance. 

In high degrees of myopia, as from J upwards, the 
patient should not, as a rule, be allowed to wear con- 
stantly glasses which completely neutralize the myopia, 
as they will often fatigue the eye, and produoe toc^ Taxi>Rja. 
dazzling. He should be ordered, iox concfiXajoX. ^^^, '^'^ 
concaves which suit him best fox leadm^ ^lA ^iL^aJ^'^'^toss^ 
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to see well eight or ten feet in front of him, and in 
addition he shonld be given a pair of glasses in folding 
frames of a focus which wiU represent the difference 
between those he requires for reading and distance. 
These he may hold in front of his spectacles when looking 
at objects beyond the power of the glasses he has on; 
thus a patient who requu'es — ^ for distance, and — y^ for 
reading, may be ordered spectacles with — ^^ ^^^ constant 
wear, and a donble eyeglass with — J for occasional nse 
in front of his spectacles; for J — A=i- If ^^^ glasses 
dazzle, or if the eyes are irritable, much comfort may be 
often gained by ordering the lenses to be tinted with 
cobalt blue ; and this is especially beneficial if the eyes 
have to be much used with artificial light. 

In cases of extreme myopia, as from ^ to ^ or J, I have 
occasionally found the sight for distant objects greatly 
improved by a Steinheil's cone. 

2. Whether the Myopia is stationary or progressive. — 
In most young people the myopia is progressive; it is 
therefore of the utmost importance that the rules which 
are given under the heading of General Dieections, 
should be strictly followed, in order to retard, if possible, 
its increase and render it stationary. 

In stationary myopia of a low degree, the sight may 
steadily improve as age advances, and ultimately the 
patient may be able to discard the use of glasses, but this 
IS rather exceptional. In myopia of a high degree there is 
always a strong tendency to increase. If the progress is 
rapid, it is usually accompanied with symptoms of irrita- 
tion, which require careful management. The patient 
complains of muscsB, flashes of light and globes of fire ; 
the eyes will flush easily when reading, or often without 
an apparent cause, and they look red and irritable. With 
such symptoms the use of glasses should be for a time 
abandoned, or only those of a low power allowed, suificient 
to enable the patient to perform the duties absolutely 
required of him. A leech to each temple, repeated every 
two or three days for a few times, will sometimes give 
great relief. A small blister of the size of a shilling may 
also be applied behind the ears, and repeated from time 
to time, so as to keep up a little counter-irritation; or 
some stimulating Hniment may be used for a similar 
purpose. The eyes may be frequently bathed with a 
cold lotion (F. 37, 39), which Tna,y he applied over the 
closed Uda with a fold of lineiL n^^lwi VJti^ ^^i^-o^ SaXyca^ 
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i down. The most important treatment, however, consists 
in rest to the eyes, by abstaining from all work, and 
especially that which induces a stooping position of the 
head. 

3. Whether the Myopia is simple or complicated. — If 
Bnitable concave glasses fail to make the patient read No. 
XX., Snellen, at 20 feet, there is superadded to the myopia 
some other defect to account for his impairment of vision. 
Myopia may be complicated — 1, with amblyopia or weak 
sight, due to defective sensibility of the retina ; 2, with 
astigmatism ; 3, with an increasing posterior staphyloma 
and atrophy of the choroid ; 4, with deficiency of power 
of the internal recti muscles (muscular asthenopia) ; 6, 
with opacities of the cornea; 6, with opacities of the 
vitreous ; 7, with choroidal or retinal haemorrhage ; 8, 
with partial detachment of the retina. For the treat- 
ment of all these complications the reader is referred to 
the different sections under which they will be found iif 
the index. 

General Directions for Myopic Patients. — Avoid all 
stooping positions of the head, as they tend to cause con- 
gestion of the eyes. In reading, sit with the head thrown 
back, and bring the book to the eyes instead of taking the 
eyes to the book. Never, if it can be avoided, read books 
printed in narrow double columns ; the having to relax 
frequently the accommodation, as the eye travels from 
one short line to the next, tends to induce fatigue. Never 
read in a moving carriage ; the repeated jolts displace the 
words on which the eye is fixed, and tire the eye by 
requiring it to keep readjusting itself. If the eyes grow 
fagged whilst reading, rest awhile, and do not resume 
work until they are refreshed. Avoid working by an 
artificial light, and especially gas which flickers. The 
best lamps are the so-called " reading lamps" provided 
with a shade which throws their light on the object to be 
seen, and leaves the rest of the room in comparative 
darkness, into which the eye can roam when feeling 
fatigued. When the eyes are tired, or hot and irritable, 
the best application is cold water, with which the eyes, 
the lids being closed, may be bathed ; or a gentle stream 
of cold water may be carried against the closed lids by 
means of the siphon eye-douche. 

Htfekmetbopia is the reverse of myopia.-, iaf^'tet^aA 
is myopia, the opidc axis was too long, and pax^*^ x^'^^^ 
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or tliose emanating from distant objects, were brought 
to a focus in front of the retina, in bypermetropia the 
antero-posterior diameter is too sbort, and tbe focal point 
of parallel rays is behind tbe retina. The result of this 
defect is that onl;^ convergent rays can be brought to a 
focus on the retina. The hypermetropic eye is conse- 
quently unable to receive correct impressions of things ai 
a distance when in a state of repose, that is, with its 
accommodation relaxed, but it has to bring into action 
its focussing power, in order to converge sufficiently tie 
parallel rays. The strain on the accommodation is there- 
tore in proportion to the nearness of the object. 

Adopting Donders's classification, hypermetropia nay 
be divided mto acquvred and original. Tke acquired is oc- 
casionally met with in old people, generally above sixiy or 
seventy years of age, when it is associated with presbyopia. 
Hypermetropia may thus be often found in an origiaally 
emmetropic eye. The patient not only requires convex 
glasses for reading and looking at near objects, but the 
refractive power of the eye has become so reduced that 
he also needs convex glasses for distance. Another form 
of acquired hypermetropia is found in cases of what 
Bonders calls " aphakia,' or absence of the lens from the 
eye. This may occur from extraction of the lens for 
cataract, or from a dislocation of the lens out of the 
field of vision from an accident. In both of these cases 
convex glasses are required for distance. 

Original hypermetropia may be said te exist in two 
states, the manifest and the latent. 

The manifest is that degree of hypermetropia which 
the patient exhibits before the accommodation has been 
paralysed with atropine. 

The latent is the amount of hypermetropia which is found 
after the accommodation has been paralysed with atropine, 
and which was not manifest so long as the patient exerted 
his focussing power in looking at distant objects. 

Bonders further divides hypermetropia into absolute, 
relative, and facultative, 

Absohbte is when the eye can neither read fine print, 
nor teU clearly distant objects. With the strongest con- 
vergence of tne eyes the patient cannot accommodate for 
parallel rays. This form is seldom met with in the young, 
as with them there is nearly always a certain amount of 
accommodative power, which enables them to overcome a 
portion of the hypermetropia. 
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Relative Hypermetropia is when, in order to see clearly 
a near object, say at a distance of sixteen inches, tHe eyes 
are obliged to converge as if looking at one at twelve 
inches. The patient can only accommodate for the real 
point, by converging the visnal lines to another point 
nearer to the eyes ; in fact, by giving to them a periodic 
convergent sqnint. 

Facultative Hypermetropia is when the patient can see 
clearly distant objects, either with or without convex 
glasses, and he can also, with an effort which is almost 
nnperceived, read and write well, but the eyes are 
specially liable to suffer from asthenopia when called 
upon to perform much continuous close work. Such eyes 
also soon become presbyopic. 

Treatment of Hypermetropia. — Find out the degree of 
hypermetropia, and then furnish the patient with such 
glasses as will best remedy this defect. 

To ascertain the degree of Hypermetropia. — First direct 
the patient to look at No. XX. at 20 feet distance, and 
find out the strongest convex glass with which he can 
clearly make out that type. The strength of the lens will 
indicate the degree of manifest hypermetropia : thus, if an 
eighteen or twenty -inch focus convex glass be required, 
the patient is said to have a manifest hypermetropia of 
■^ or J^. He should then be directed to read No. 1. with 
this glass, and if he can do so with facility he may be 
allowed a pair of spectacles with lenses of the same 
focus for constant use ; but if he should be unable to see 
the type or only to make it out with difficulty, stronger 
glasses should be tried in succession until the eyes are 
suited. The spectacles which are thus furnished to the 
patient will probably, however, only suffice him for a 
time, as they do not neutralize his latent hypermetropia, 
and this will gradually become manifest as the patient, 
by the aid of his glasses, ceases to strain his accommoda- 
tion for distance. After a time he will probably there- 
fore require stronger glasses. In low degrees of hyper- 
metropia, for practical purposes this examination may 
be sufficient, and suitable glasses may be thus given to 
the patient ; but in all severe cases the amount of latent" 
hypermetropia should also be ascertained. To do this, 
tne accommodation of the eye should be first paralysed 
by dropping into it a few drops of a solution of atro- 
pine, gr. 4 ad aqnsd J 1 ; and wien t\ie ?\3[^ ftS.^\» V-aa^jftje^ 
gained, try what convex glass will enaVJVe^JfciQ'^^^sc^i^ ^'^^ 
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No. XX. at 20 feet. Now an ordinary emmetropic eye thus 
treated would be able to read, unaided by glasses, No. XX. 
at 20 feet, for without any effort of accommodation it can 
unite parallel rays on the retina ; but the hypermetropic 
eye will need a convex lens, and one of a ^eater power than 
that which was called for before the instillation of the atro- 
pine. The focal power of the lens now required will give 
the degree of UUent hypermetropia. As a rule the patient 
cannot wear, Constantly, glasses of the strength necessary 
to neutralize the latent hypermetropia, as, from having 
been long accustomed to use unconsciously his accommo- 
dation for distance, he is unable to completely relax it, 
and strong convex glasses would confuse and fatigne the 
eye. He should therefore first be ordered weaker glasses, 
and these may be changed from time to time for stronger 
ones, as may be necessary. 

Peculiarities of the Hypermetropic Eye. — ^It is smaller 
in all its dimensions than the emmetropic eye, but espe- 
cially in the antero-posterior diameter, so that the globe 
has a flattened appearance. This can be distinctly seen 
if the patient is directed to look as far inwards as possible 
whilst the outer canthus is drawn outwards with one 
finger. It will then be noticed that the curve of the eye 
over which the external rectus curls to its insertion is 
short and abrupt, and that the globe looks flat and small 
for the orbit. Bonders says : " The hypermetropic eye is 
in general an imperfectly developed eye. If the dimen- 
sions of all the axes are less, the expansion of the retina 
also is less, to which, moreover, a slighter optic nerve and 
a less number of its fibres correspond.'** 

Ophthalmoscojpic appearances of a Hypermetropic Eye. — 
By di/rect exammation, that is, by the aid of the mirror 
without the use of the object lens, an erect image of the 
fundus can be seen at several inches from the eye, and 
on the observer moving his head the retinal vessels will 
be seen to travel in the same direction. The highest 
convex glass placed behind the sight-hole of the mirror 
through whicn an erect image of tiie fundus can be seen, 
will give an approximate estimate of the degree of hyper- 
metropia. 

By an indirect examination, that is, by the aid of both 



' Dondera on the Accommodatioii Mid Refraction of the Eye, 
p. 245. 
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themiiTor and object-glass, tlie optic nerve and vessels 
appear larger than in the normal or emmetropic eye. 

Hypermetropia is very hereditary ; many members of a 
family of which one or both the parents are hypermetropic, 
are frequently found also to suffer from this defect of the 
eyes. 

Results of Hypermetropia. — It is the most frequent cause 
of convergent strabismus, and of asthenopia or weak sight. 

PRESBYOPIA. 

Presbyopia, or Long Sight, is one of the first of the 
legion of troubles which advancing years bring upon all 
of us. In true presbyopia the near point is removed 
from the eye, but distant vision is unimpaired. The first 
intimation the patient has of commencing presbyopia is 
that the type which he could once see clearly at from 
eight to twelve inches, is now indistinct, and in order to 
read it, he is obliged to hold the book at a greater dis- 
tance. As presbyopia advances, the failure of sight for 
near objects increases, and this is especially noticeable in 
the evening, when the patient seeks a strong light to 
work by, because with it the pupil contracts and the 
circles of diffusion are rendered smaller. 

Presbyopia is caused by a diminished power of accom- 
modation, and probably also by senile changes in the 
structure of the lens. It creeps on imperceptibly, the 
near point being gradually removed further from the 
eye as age advances, until the patient is unable to discern 
any small objects without the aid of convex glasses, 
Donders says : " The term presbvopia is, therefore, to be 
restricted to the condition in wnich, as the result of the 
increase of years, the range of accommodation is dimi- 
nished, and the vision of near olngects is interfered with.** 
It is, he remarks, " no more an anomaly than are grey 
hairs or wrinkling _of the skin.*'* 

Treatment of Presbyopia. — It is a question often asked, 
when ought convex glasses first to be used? Donders 
says ; " So soon as, by diminution of accommodation, in 
ordinary work, the required accuracy of vision begins to 
fail, there is need of convex glasses. The test is, that 



* Donders on the Accommodation and 'EAtT&c\iQii ^1 VJt\^ ^^^% 
p. 210. 
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with weak glasses of from ^ to ^ at the same distance 
as without glasses, the accuracy of vision is manifestly 
impjroved."* It is an error to suppose that presbyopic 
patients should postpone the use of glasses for as long a 
period as possible. By so doing they subject themselves 
to an amount of discomfort which could be avoided, and 
without any advantage to compensate for the sense of 
fatigue, heat, and occasional redness of the eyes which 
an overstrained effort of the accommodation induces. 

In selecting glasses for a presbyopic patient, those 
should be chosen which enable him to read with ease 
No. I. at about ten or twelve inches from the eye. If 
stronger glasses are given, they are apt to induce mtigue. 
When convex glasses are first called for, it will generally 
only be necessary to wear them in the evening, as by day 
the patient will be able to perform all his duties without 
their aid. But soon he will take to his glasses by day, 
and then a pair of stronger ones will be required for 
evening use. Whenever, therefore, the patient has to in- 
crease the power of his glasses, he should take his eveniiig 
pair into day use, and obtain stronger ones for his 
evening's work. 

ASTIGMATISM. 

Astigmatism. — "Ametropia," says Bonders, "com- 
prising the lesions of refraction, is resolved into two 
opposite conditions ; myopia and hypermetropia. Every 
lesion of refraction belongs to one of these two. Some- 
times, however, it happens that in the several meridians 
of the same eye the refraction is very different. In one 
meridian the same eye may be emmetropic, in the other, 
ametropic ; in the several meridians a difference in the 
degree and even in the form of ametropia may occxir."t 
This defect, dependent on a want of symmetry of the 
meridians of the eye, has been termed astigmatism. The 
explanation of this anomaly is the following. The cornea 
in a normal eye is a segment of an ellipsoid, and as its 
horizontal and vertical axes are of different lengths, it 
follows that its curvatures in these directions must also 
differ ; and that vertical and horizontal rays falling upon 



* Ponders on the Accommodation and Kefraction of the Eye, 
p. 217. 
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sucli a surface must be unevenly refracted, and therefore 
unite into two separate foci. As a rule the vertical 
meridian has a shorter focal distance than the horizontal 
Hence it is that in most eyes, vertical and horizontal 
lines are not seen with equal clearness from the same 
point and at the same time. 

So far, astigmatism may be considered a natural defect 
due to a difference of the vertical and horizontal curva- 
tures of the cornea, and which in a minor degree is com- 
mon to all eyes. It is only when there is a marked 
asymmetry between the meridians of the cornea, that it 
attracts notice, and calls for the aid of cylindrical glasses. 

There are two distinct forms of astigmatism : the irre- 
gular and the regular. 

Irregulab Astigmatism. — Bonders divides this form 
into normal and abnormal. 

a. Normal irregular astigmatism is due te a peculiarity 
in the structure of the lens. The principal phenomenon, 
he says, attending this irregularity is monocular polyopia. 
This multiplication of the object is te be explained by 
there being from some cause an aberration of the rays as 
they pass through the different sectors of the lens, and 
consequently "an imperfect coincidence, even after ac- 
commodation, of the images of the different secters."* 

p. Abnormal irregular astigmatism may arise from 
some defect of either the cornea or lens. 

From, the Cornea. — We have examples of this form of 
irregular astigmatism in conical cornea; occasionally 
after the extraction of cataract, and after corneal ulcera- 
tions. 

From the Lens. — Irregular astigmatism may be caused 
either by a change in the structure of the lens, as is some- 
times seen in the early formation of cataract ; or by its 
displacement, as in cases of partial dislocation of the lens 
into the anterior chamber, or vitreous. 

Regular Astigmatism is due to a difference in the 
focal lengths of the meridians of the eye, and is to be 
corrected by proper cylindrical glasses. It is with this 
form that we nave now te deal. 

Regular astigmatism may be acquired and congenital. 

* Donders on the Accommodation and BA^ac^Won qI ^<& ^1^> 
p. 548. 
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The acquired may be produced by .perforating woiuids of 
tlie eye, and especially those which are near the margin 
of the cornea ; thus it is occasionally met with after flie 
operations of iridectomy and extraction of cataract. 
Ulcerations of the cornea usually give rise to irregular 
astigmatism; a case, however, is related by Bonders 
in which, after a perforating ulcer of the cornea, the 
astigmatism was sufficiently regular to be corrected by 
a cylindrical glass. 

Regular Astigmatism may be divided into — 

1. Simple astigmatism, that is, when one meridian is 
emmetropic, and the other either hypermetropic or 
myopic. 

2. Compound astigmatism, when both meridians are 
either myopic or hypermetropic ; but the defect in one 
meridian is greater than in that of the other : thus, if the 
case is one of compound myopic astigmatism, in the 
horizontal meridian the myopia may be ^, whilst in the 
vertical it may be ■^, 

3. Mixed astigmatism, that is, where there is hyperme- 
tropia in one meridian and myopia in the other. Such 
cases are rare. 

To ascertain the presence of Astigmatism, — First test 
the patient's eyes with spherical glasses, and determine 
whether they are myopic or hypermetropic, and if either, 
what glasses most nearly neutralize his defect of sight. 
Having, however, failed to restore by glasses his acute- 
ness of vision, the question is whether his impairment of 
sight is due to astigmatism or to other causes. To find 
this out, place at one end of the room a set of thick ver- 
tical and horizontal lines, and let the patient walk 
towards them, and stop the moment either of them 
becomes distinct. If he can at a certain point see clearly 
one set of lines, whilst the others are cloudy and blurred, 
he is astigmatic. A similar conclusion may be drawn if 
the patient be made to look at a point of fight through 
a perforation in a metal screen at a distance of 15 feet, 
when, owing to the astigmatic eye being unable to unite 
accurately to a focus vertical and horizontal rays, the 
point will appear drawn out to a vertical or horizontal 
line, according to whether the eye focuses correctly the 
i2c>2'izontal or vertical rays. 
The patient should now be directed to look through a 
slit about ^ of an inch, wide m a. ^(i oi xaft\aJL»^\ii<t\\. is 
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to ba slowly rotated in front of the eye, so as to bring tiie 
slit opposite each, of the different meridians in succeasion. 
If, in a cerbain poeition of the alit, he is able to make out 
No yX at 20 feet, the case is one of simple astigmatism: 
The eye ia emmetropii: in one meridian, and myopic or 
hypermetropic in the other. 

The patient may then be tried with a weak cylindrical 
coQTex or concave lens, which he mnst rotate in front of 
the eye, until he plauea the axis in that direction which 
gives him the most correct vision. Should the glass first 
tried not quite answer, others of a slightly higher or lower 
focal power may be held np in turn, untfl the eye is 
suited. Spectacles with similar cylindrical glasses may 
be then given to the patient ; but in ordering them the 
instructiona given at page 243 should be followed. 

Another very efficient mode of determining the presence 
and degree of astigmatism is that suggested by Snellen 
by means of the Half circle of radiating lines (fig. 57), 




which ia a reduced copy of the figure drawn in the last 
edition of his test types. He marked those lines which 
deviated from the vertical line with from 10° to 90". 
Those to the right of the observer with + ; those to the 
left with — . 

With the second eye covered, the patient is told to Joolt 
at the half circle of lines placed at the end of the room, 
and to approach it until one at least of the lines can be 
atrODgly seen. The direction of this line gives the taari.- 
dian of greatest refraction, which in legi^&t ajefik^c^uLwa. 
is verttM to tbe meridian oE lowest T6ltac\iou. ^ «*s> 
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cession of convex or concave spherical glasses are next to 
be placed in front of the eye, until the highest convex or 
lowest concave lens is found through which the indistinct 
lines are rendered clear. The lens which thus corrects 
the myopia or hypermetropia in the faulty meridian, will 
indicate the strength of the cylindrical glass required, 
the axis of which will correspond, if it be a convex cylin- 
drical, with the meridian of highest refraction, whilst if 
it be a concave cylindrical, it ^ould be placed perpendi- 
cular to it. 

If the asti^atism be associated with myopia or hyper- 
metropia, it IS necessary to correct the anomaly of refrac- 
tion before resorting to the test of Snellen's half circle of 
lines. 

In testing for astigmatism, it is essential that the 

Satient should hold his head straight, and keep his eye- 
ds well opened. 

Mr. Tweedy has kindly given me the following account 
of his optometer, which is an extremely useful instrument 
for measuring astigmatism : — 

Fio. 68. 




" The optometer consiBts essentially of a plate carrying 
£gure of a dial marked wit\L ft»fc ^^V x«.&;^\i\xi%lm.ea at 
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angles of 15° witli each other. The plate is attached to 
a horizontal bar a foot and a haH in length divided into 
inches and tenths, on which it may be made to sHde. At 
the proximal end of the bar is a semi-circular clip marked 
with degrees corresponding to those on the dial and in- 
tended to hold the cylindrical lens (fig. 58). In order to 
use the instrument properly the following instructions 
must be strictly compHed with — 

" 1. The eye about to be examined having previously 
been placed completely under the influence of atroprue 
and made artificially myopic to about M=-^, by means 
of a strong convex lens placed in a spectacle-frame, and 
the opposite eye excluded by an opaque disk, the patient 
should sit down before the instrument, place the eye with 
the lens before it close to the clip, and, with the head 
erect, should look straight in front at the radiating lens 
of the dial. 

"2. The dial having first been removed beyond the 
point of distinct distant vision should then be gradually 
approximated along the bar until at least one of the lines 
is clearly and cUstmctly seen. After this, the dial should 
on no account be moved, but its distance from the eye 
accurately noted. 

" If all the radiating lines come into view with equal 
clearness at the same time there is but slight astigmatism, 
but if whilst one line is clearly seen that at right angles 
to it is blurred there is astigmatism which may be cor- 
rected by placLQg in the semi-circular cHp a concave cylin- 
drical lens with its axis parallel to the blurred line or at 
right angles to that first distinctly seen. 

" From the results of (2) we learn {a) the direction of 
the two principal meridians of maximum and minimum 
refraction ; (6) the presence or absence of hypermetropia 
or myopia, and the. degree ; (c) the presence or absence of 
abnormal regular astigmatism, including its direction and 
degree. 

** (a) The meridian of greatest refraction is parallel to 
the line seen at the greatest distance of distinct vision, 
while the meridian of least refraction is always at right 
angles to it. 

" (6) The presence or absence of ametropia is deter- 
mined by the distance at which the radiating lines are 
clearly seen. If there be emmetropia the lines wUI b« 
Been exactly at the distance of the foc«l\eii^i»ia. ol^'fc\<ss^^ 
employed to, produce the arti&cial m.-yo^Vai S ^i ^Saat^^i^ 
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lypennetropia the lines will be seen beyond that point ; 
if myopia, within. The degree of ametropia may be esti- 
mated by the following calculation. The greatest distance 
of distinct vision minus the focal length of the convex lens 
divided by multiple of these numbers equals the degree of 
ametropia. 

" (c) If, however, there be astigmatism the above cal- 
culation will give the refraction for the meridian of least 
refraction only. The degree of astigmatism will be repre- 
sented by the focal length of the weakest concave cylinder 
which, placed with its axis parallel to the blurred line, 
makes this line as clear and distinct as that £rst seen. 
The whole ametropia may then be corrected by combining 
the spherical lens required for the correction of the meri- 
dian of least refraction with the weakest cylindrical lens 
which by actual experimentation has been found sufficient 
to correct the astigmatism." 

Mr. Couper uses the ophthalmoscope to detect and 
measure astigmatism, and afterwards confirms the know- 
ledge he has gained with the ophthalmoscope by a trial 
with glasses. He says, " Although it is obviously inex- 
pedient in ordering glasses to trust to the ophthalmoscope 
alone, unless perhaps when dealing with a young child. 

Nevertheless an estimate thus made is exact 

enough to serve as a guide and as a criterion of the 
patient's accuracy during the final trials with glasses and 
test types, and to detect errors, whether due to want of 
acumen or to irregular accommodation on his part, or to 
any other cause."* 

Compound Astigmatism, — First ascertain the concave or 
convex glass, according to whether the patient is myopic 
or hypermetropic, which most improves vision; and 
whilst he holds this before his eye, place in front of it a 
cylindrical glass of similar curvature but of low power, 
and slowly rotate it, until the axis of the cylinder is in 
the right direction. If this glass fails to afford the re- 
quired improvement, try other cyHndricals in succession, 
until the one which gives the greatest benefit has been 
selected. For convenience of testing the spherical and 
cylindrical glasses together, a double spectacle frame 
should be used, in which the spherical lens should be 
placed next the eye, and the cylindrical outside, so that it 
can be easily rotated with the finger. Each eye should be 

* Report of Fourth Intematioiia^ 0^\i>i)a»\s£Mi <^\i^\^iw^^. 109. 
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tried separately, the hand being placed over the one which 
is not under examination. Having selected the combina- 
tion of spherical and cylindrical glasses, directions should 
be sent to the optician to furnish the patient with spec- 
tacles with the proper spherico-cyHndrical lenses. In the 
written instructions given to the optician, the focal power 
of each glass should be separately noted, and the direc- 
tion in which the axis of the cylindrical glass is to be worn, 
marked by the sign of an arrow ; it should be also men- 
tioned that the spherical face of the lens is to be placed 
next the eye. The glasses should be fitted in frames 
with circular eye-pieces, so that the axis of each may 
be accurately adjusted to the eye before the frames are 
screwed up. 

Mixed Astigmatism. — For the relief of this form, bi- 
cylindrical glasses will be required. Find out the convex 
piano-cylindrical lens which will neutralize the hyperme- 
tropia in the one meridian, and then the concave piano - 
cyhndrical which will correct the myopia in the other 
meridian. Place now the two lenses in a double spectacle 
frame with the axis of the cylinders at right angles to 
each other, and rotate the two together in front of the 
eye, so as to ascertain in what direction of the axes the 
patient has the best sight. Having decided these points, 
similar lenses may be ordered to be united by Canada 
balsam, or a similar bicylindrical glass may be ground by 
the optician. 

ASTHENOPIA. 

Asthenopia or Weak Sight is a symptom due to 
several affections of the eye. The patient complains that 
reading, writing, or the maintenance of fine work which 
requires a close application of the eyes, induces fatigue ; 
that when thus engaged the object becomes dim and con- 
fused, and sometimes suddenly disappears ; that if he 
rests his eyes for a few minutes, he is able to resume his 
work, but in a short time he is again obliged to desist 
from a recurrence of similar symptoms. 

Asthenopia may depend — 1, on hypermetropia , 2, on 
an insufficiency of power of the internal recti, which ren- 
ders a prolonged convergence of the eyes difficult and 
sometimes impossible. 

1. Asthenopia due to Hypernietroi^xdy \a "jSk)^'^^ ^^<i 
accommodative Asthenopia. It arises Itoiel Wi=i ^TJcfe'e^'swMek 

b2 
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strain on the accommodation which hypermetropic eyes 
have to exert to focus the diverging rays of near objects. 
Fatigue is consequently soon induced, the accommodative 
effort is first partially relaxed, and the object under atten- 
tion, being thrown out of focus, becomes confaaed and 
dim ; in a few minutes all effort of accommodation is sus- 
pended and the impression is lost. After a short rest 
the patient can resume his work, but the recurrence of 
the same confusion of sight soon compels him to give up 
and to cease from his employment. 

Treatment. — Properly fitted convex glasses for reading, 
writing, sewing, or all close work. (See Hypermetropia, 
p. 233.) This form of asthenopia is often much increased 
bjr anaemia and debility. In such cases tonics, and espe- 
cially the preparations of iron, are of great service, and 
should be prescribed (F. 71, 72). 

2. Astheno'pia from insufficiency of tJis internal recti, 
so frequently met with in myopia, is called muscular 
astlieno'pia to distinguish it from the preceding form. It 
is due to a want of suflGlcient power in the internal recti 
to maintain a steady and prolonged convergence of the 
eyes on a near object. The patient complains that after 
reading for a short time the letters become confused, and 
the lines seem to overlap or run into one another. This 
is caused by a relaxation of one of the internal recti and 
a consequent eversion of the eye, giving rise to slight 
diplopia. Ev€n when these symptoms are absent, the 
great effort which is required to maintain convergence 
when there is an excess of power in the external recti 
muscles induces such an amount of fatigue and aching 
of the eyes as to compel the patient to give up work. 

To ascertain if there is an insufficiency of the internal 
recti, direct the patient to look at the end of your finger, 
which is to be held at ten or twelve inches from his eyes, 
and then slowlj approach it towards them, telling him to 
continue lookmg fixedly at it as it draws nearer. If 
there is an insufficiency, the eyes will be unable to main- 
tain the necessary convergence as the finger advances to 
within six inches, and one of them will first waver and 
then gradually roll outwards. Sometimes this eversion 
of the eye is almost spasmodic, so quick and sudden is 
its movement. Often in such cases there is a difference 
in the focal power of the two eyes, and then the one 
which deviates is the more myopic, or, in other respects, 
the more defective of the two. T!Vi^ ^ft%Tft^oV\\i«vsSL<cMKa<iy 
of the internal recti muscles ma.y "^^ aw5\xiia.\i^y \«^*^\y5 
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the means of prisms. (See article on this subject, page 
259.) If after a careful examination there is found to be 
such an insufficiency of the internal recti muscles, that 
they are unable to maintain a joint and prolonged con- 
vergence of the eyes for near objects, the external rectus 
of one or both eyes should be divided. It is best to divide 
one at a time, unless the insufficiency is very marked, 
and the eye to be selected for the first operation should be 
the one which is the more defective and generally wanders 
outwards. The external rectus of the other eye can be 
afterwards divided if the effect gained by the first opera- 
tion is not sufficient. 



CHAPTER YIL 

STRABISMUS. 



DoNDEKS defines strabismus as " a deviation in the direc- 
tion of the eyes, in consequence of which the two yeUow 
spots receive images from different objects."* 

Strabismus may be either convergent or divergent ; it 
is seldom that the deviation is solely upwards or down- 
wards. 

In most cases there is a preponderance of power in 
either the internal or external rectus muscle, so that the 
balance between them is destroyed, and the ability to 
steady the two eyes simultaneously on an object is lost. 
Whenever an attempt is made to look at a given point, 
one eye rolls either inwards or outwards according to 
whether the squint is convergent or divergent ; the optic 
axes are no longer parallel, and the impressions of the 
ima^e fall on different parts of the two retinae. 

Monocvla/r strabismus is when the deviation is constant 
in the one eye. It is generally associated with impair- 
ment of sight in the squinting eye. 

Alternating or hinocula/r strabismus is when the devia- 
tion occurs alternately, first in one eje and then in the 
other. The patient can " fix" with either eye, but is un- 
able to direct the two together towards the same point. 
When one eye is fixed, the other rolls inwards, and vice 

* Dondera on the Accommodatioix oud.'SLftlT^OA'cra.^'l ^^"^^^ 
p. 291. 
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versa. In alternating strabismus the sight of the two 
eyes is nearly equal. 

Strabismus may be either periodic or persistent. 

A periodic squint comes on only at times, as when the 
patient is reading or looking fixedly at an object, or after 
the eyes have been fatigued. It may be caused by some 
eccentric irritation, as from ascarides, or from dentition, 
but in the large majority of cases it is due to hyperme- 
tropia. A periodic squmt may be occasionally benefited 
by judicious treatment ; but more frequently the strabis- 
mus increases, and ultimately becomes persistent. 

For treatment of periodic squint, see page 250. 

The Movements of the Squinting Eye. — In some cases 
there is an actual limitation of movement in the squint- 
iiig eye* ajid its range outwards if the squint is conver- 
gent, or inwards if it is divergent, is impeded. This may 
be due either to an acquired increase of power in the 
squinting muscle, as in some cases of hypermetropia ; or 
it may be caused by a loss of power in the antagonistic 
muscle, as in myopia, where there is frequently an ex- 
ternal strabismus consequent on an insufficiency of the 
internal recti, or as in cases of paralytic squint. 

G-enerally, however, the range of action of the squint- 
ing eye is not limited, but displaced, and this is especially 
noticeable when the sight of the two eyes is equal, and 
the squint alternates. Thus, before an operation for an 
internal strabismus, the space over which the eyes move 
may be three-quarters of an inch ; after the operation the 
range may stul be the same, but it will be transposed, 
and although the eye will travel over no greater distance 
than before, yet it will be enabled to go more outwards, 
and consequently less inwards. 

Strabismus may be induced, 1st, by some anomaly in 
the refraction of the eyes, as in hypermetropia and 
myopia; 2nd, from defective sight in one eye. Whatever 
cause prevents binocular vision tends to produce squint, 
no matter whether it be from great differences in the 
refraction of the two eyes as from amblyopia, or from 
opacities of the cornea ; 3rd, strabismus may be produced 
by paralysis of one or more of the nerves supplying the 
muscles of the eye. 

To ascertain and note the extent of the strabismus^ the 
patient should be first told to look at an object about 
twenty inches distant, when it -wii!!! \>ft ioTjaA \jQa.\» ^^sSis^ 
be ''£xe8" with one eye, tlie o^kex TO^\a e^fitist \k« w^^ ^x 
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outwards, as tlie squint may be. A mark is then to be 
made with a pen on the edge of the lower lid of the 
squinting eye opposite the centre of the pupil. The 
sound eye must now be covered with the hand, and 
the patient directed to look at the object with the squint- 
ing eye, and the position of the centre of the pupil is 
again to be marked on the edge of the lower lid. The 
space between these lines will indicate the degree of the 
strabismus: thus we speak of a strabismus of 1''', 2!", 
or more, according to the interval between the markings 
on the lid. The movement which the squinting eye 
makes when the sound eye " fixes" upon an object, is 
termed the primary deviation. 

The secondary deviation is the extent of movement the 
sound eye makes when excluded by the hand, whilst the 
squinting eye fixes itself on the object. The strabismus 
is said ^ be concomitant when the primary and secon- 
dary deviations are equal. The squinting eye is not 
fi[xed, but follows the other in its movements. 

The plan adopted by Mr. Bowman for determining the 
degree of strabismus, is the following : — ^The patient is 
made to look at a near object held at the extreme outer 
limit of his field of vision, first on one side, then on the 
other ; and the extreme limit of movement of each eye 
inwards and outwards is then noted with reference re- 
spectively to the lower punctum and the outer canthus ; 
the pupil being the part of the eye used to mark the 
movement inwards; the outer edge of the cornea the 
movement outwards. In noting the case on paper, the 
diagrams of the position of the two eyes should be placed 
on the same line, as if facing the observer ; that of the 
right eye on the left-hand side. The following may be 
ts^en as an example :— 

Fio. 69. 



< 




w 



b o g, 



a, bf Bight Eye. c, dy Left Eye. 

a, Extreme range outwards ; the outer edge of the cornea 
fails to reach the canthus. (, Extreme range inwards ; 
the pupil passes beyond the punctum. c, Extreme Ta.tv^<^ 
inwaras ; the pupil does not reach th.^ ^\niQ\.\xax. d^^^- 
treme range outwards ; the outer t\i e^^<^ qH ^ Q,Qtaftai 
paeaee beyond the canthuB. 
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In eacli case tlie exact distance admits of being re* 
corded. In this manner the relative strength of the in- 
ternal and external recti of the two eyes may be estimated, 
and the result marked down in a single line, so as to show 
at a glance in which eye the preponderance of power of 
either mnscle exists. 

The degree of strabismus may be also carefnlly esti- 
mated by a " Strabismometer," mvented by the late Mr. 
J. Z. Laurence. " It consists of an ivory plate, moulded 
to the conformation of the lower eyelid, tiie free border 
corresponding to that of the lid. This border is graduated 
in such a manner that, while its centre is designated by 0, 
Paris lines and half hnes are marked off on each side of 
0. Attached to the plate is a handle. The application of 
this strabismometer is obvious. The ivory plate is ap- 
plied to the lower eyelid, the borders of the two corre- 
sponding. If the cornea is central, the vertical diameter 
01 the pupil corresponds to ; if inverted, to a graduation 
on the inner side of ; if everted, to one on the outer side 
of 0.'** 

OoNVER&BNT or INTERNAL STRABISMUS is usuaJly de- 
pendent on hypermetropia. In 77 per cent, of the cases 
of convergent strabismus, Bonders found that there was 
hypermetropia.t The exple-nation of this fact is the fol- 
lowing. Owing to the peculiar shape of the hyperme- 
tropic eye, the accommodative power is called into 
constant action, and for near objects the strain is very 
great. In proportion to the effort to accommodate is the 
degree of convergence of the eye, so that when a hyper- 
metropic eye is lookrag at a near object, it converges 
more than a normal or emmetropic eye would do, because 
the stress on the accommodation is greater. This ex- 
cessive action of the internal recti muscles causes them 
to acquire increased strength, and gradually to pre- 
ponderate over their antagonists the external r6cti, until 
ultimately a convergent strabismus is established. 

In hypermetropia the strabismus usually first appears 
at the time the child begins to apply his eyes to close 
work, as in learning to read, when the efcorts of ac- 
commodation and convergence are brought into more 

* Optical Defects of the Eye, by J. Z. Laurence, p. 107. 
f Dondera on the AccommodatloiL and Refraction of the Eye, 
p. 292. 
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active play. The degree of strabismus is not necessarily 
proportioned to the extent of the hypermetropia. In 
very hypermetropic eyes the sight is so defective, and so 
little benefited by any accommodative efibrt, that the 
patient ceases to strain his eyes, and consequently con- 
vergent strabismus is less frequent than in eyes with a 
lower degree of hypermetropia, where by a strong en- 
deavonr to accommodate, tne sight is materially im- 
proved. In hypermetropic strabismus there is frequently 
a considerable difference in the refraction of the two eyes. 
Defective vision in one eye combined with hyperme- 
tropia, but irrespective of it, tends strongly to convergent 
strabismus. 

Another cause of internal strabismus is paralysis of 
the sixth nerve. See page 267. 

Divergent Strabismus is generally associated, 1, with 
myopia. According to Donders, about two-thirds of the 
cases are due to this cause ; and if with the myopia there 
is a large posterior staphyloma, the tendency to divergent 
strabismJisincreaaect. > myopia there is frequently 
an insufficiency of power in the internal recti, and a pre- 
dominance being thus given to the external muscles, di- 
vergent squint is produced. This insufficiency may be 
partljr caused by the peculiar lengthened shape of a highly 
myopic eye, which not only mechanically unpedes con- 
vergence oeyond a certain point, but also dimmishes the 
fulcrum upon which the mternal recti act. If a well- 
marked hypermetropic eye be contrasted with a highly 
myopic one, this will at once be evident. As the internal 
recti are inserted in front of the horizontal equator of the 
eye, the abrupt curve of the almost globular hyperme- 
tropic eye, round which the muscles curve to their inser- 
tion, gives to them an excess of power and an undue 
facility of action, which favour convergent strabismus ; 
whilst in the highly myopic eye the conditions are re- 
versed, the globe is lengthened, the curve of its equator 
is diminished, and from its elongated shape its facility of 
movement is reduced. Under these circumstances the 
tendency in myopia is for the internal recti to lose power, 
and for the eye U> diverge. 

Another explanation of the predominance which the 
external recti so often acquire over their antagonists in 
myopia, is to be found in the great Tft^wjcMY^^\>a^«t ^*l 
^e myopic eye, which diminishea tlae iift(»^«A.^ lot «x^jt««^^ 
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convergence in looking at near objects, and favonrs diver- 
gence in striving to look at those at a distance. 

2. Divergent strabismus may be caused by a difference 
in the refractive powers of the two eyes when both are 
myopic. For all close work the better eye is used, and 
the defective eye failing to receive an impression of the 
object sufficiently strong to stimulate it to convergence, 
rolls outwards. 

3. Defect of sisfht, amounting to or approximating 
blindness, will produce divergent strabismus. 

4. Divergent strabismus may follow an improper or ill- 
advised operation for convergent strabismus. 

5. Divergent strabismus may be produced by paralysis 
of the third nerve. See page 265. 

Treatment of Strabismus. — ^Inquire carefully into the 
patient's history, and endeavour to ascertain the duration 
and cause of the squint. Test the vision of both eyes ; 
note their range of action; find out whether the strabismus 
is j)eriodic or persistent, and measure the extent of the 
deviation. If there is a faulty state of the refractive 
powers of the eye, try to neutralize the defect with proper 
glasses. 

When periodic squint is suspected to arise from asca- 
rides, dentition, or gastric derangement, the first treat- 
ment must be the removal of the source of irritation, and 
when this is accomplished, the eyes may possibly resume 
their normal position. If, however, the periodic squint 
is due to some anomaly in the refraction of the eye, an 
attempt should be maae to rectify the defect by the use 
of properly fitted glasses, and if the trial is made suffi- 
ciently early there is a fair chance of success. In all 
cases of strabismus which are dependent on a faulty state 
of the refractive powers of the eye, as in hypermetropia 
or myopia, the eyes should be provided with proper 
glasses, which should be worn even if an operation be 
afterwards performed. 

Having decided on an operation, it at once becomes a 
question whether it wiQ be necessary to divide the tendons 
of the corresponding muscles in both eyes, or whether a 
tenotomy in one eye will suffice. Generally it is better to 
operate on both eyes, and to divide each tendon as close 
to the globe and with as little disturbance of the adjacent 
tissuea as possible. In this "wary tha effect to be obtained 
is apportioned between ^e Wo e^^^, wiA ^^ t««sc^ "L 
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think, is better than when by a more free division of the 
subconjunctival fascia and a separation of it from the 
neighbouring parts, the operation is confined to the one 
eye. In many cases, however, it is prudent to operate 
first on the one eye only, and then to wait to ascertain 
the exact effect it has produced before proceeding to 
divide the tendon in the other eye. This rule should be 
observed in the treatment of strabismus due to a great 
defect of si^ht in one eye, and especially if there is a 
marked linutation of movement in the squinting eye ; it 
should also be followed in slight cases of alternating 
strabismus. 

The operation for strabismus which I prefer is the one 
most frequently adopted at the Moorfields hospital. It is 
strictly a subconjunctival opjeration, in the sense that 
the division of the tendon is accomplished 
beneath that membrane, the opening in it 
for the necessary introduction ot the instru- 
ments being opposite the inferior edge of the 
tendinous insertion of the muscle. 

The Moorfields Operation for Strabis- 
mus. — The lids are to be separated by a stop- 
speculum. The surgeon with a pair of finely- 
toothed forceps takes hold of the conjunctiva, 
and often at the same time of the deep fascia 
over the lower edge of the insertion of the 
rectus tendon, and with a pair of blunt- pointed 
scissors makes a small opening through both 
these structures. If the fascia has escaped 
the snip of the scissors, it must be seized with 
the forceps and divided. The blunt hook 
(fig. 60) is now passed through the apertures 
in the conjunctiva and deep fascia, and behind 
the tendon, which it renders tense by being 
made to draw it forwards And towards the 
cornea. The points of the scissors are next 
to be introduced, and slightly separating 
them, one blade is passed along tne hook 
behind the tendon and the other in front of 
it, when by a succession of small snips the 
tendon is divided subconjunctivally on the 
ocular side of the hook. 

The operation is now completed *, \>T]L\)\idQit^ ^SJCsAx^-sa- 
nag the Bpeculum, Mr. Bowman "aBxxsiSl^ TCL<d}&»^ ^ «saa^ 
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connter-ptuictnre in tlie conjnnctiva, by bulging it on the 
end of the hook in the situation of the npper border of 
the tendon after its division, and by then snipping it with 
the scissors ; the object being to allow any of the effused 
blood immediately to escape, instead of diffusing itself 
over the sclerotic. 

This operation is equally applicable to the division of 
either the internal or external rectus muscle. It must, 
however, be remembered that the tendon of the external 
rectus is inserted into the globe in a line much farther 
back than that of the internal muscle. 

Gtraefe's Opeb,a.tion for Strabismus. — The eyelids 
having been separated by a speculum, the assistant with 
a pair of forceps draws the eye outwards if 
the internal rectus is to be divided, and in- 
wards if the operation is to be on the external 
rectus. The operator then with a pair of 
finely-toothed forceps seizes hold of a fold of 
the conjunctiva and subjacent tissue close to 
the cornea, and at a point a Httle below the 
centre of the insertion of the muscle. This he 
cuts through with a pair of scissors, slightly 
curved on the flat, and then burrowing witn 
their points a Httle distance above and below 
the opening he has made, he freely detaches 
with a few snips the subconjunctival tissue 
from the muscle. The squint hook (fig. 61) 
is now passed beneath tne lowier border of 
the tendon, which is to be divided with the 
scissors as close as possible to its insertion 
into the globe. After the tendon has been 
cut through, the divided conjunctiva should 
be raised with one hook, whilst the operator 
with another hook explores the wound both 
upwards and downwards to see if any part of 
the tendon or of its lateral expansion has 
escaped division. If the whole tendon has been cut 
through, the exploring hook will glide readily up to the 
margin of the cornea ; but if its progress should be 
checked by catching behind some undivided part of the 
tendon, the scissors must be again used to sever that 
which still remains uncut. 
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ing is Dr. Liebreich's account of his " modification of the 
operation for strabismus," which was first published in 
the " British Medical Journal," December 15, 1866 : " If 
the internal rectus is to be divided, I raise with a pair of 
forceps a fold of conjunctiva at the lower edge of the in- 
sertion of the muscle ; and, incising this with scissors, 
enter the points of the latter at the opening between the 
conjunctiva and the capsule of Tenon; then carefully 
separate these two tissues from each other as far as the 
semilunar fold, also separating the latter, as well as the 
caruncle from the parts lying behind. When the portion 
of the capsule which is of such importance in the teno- 
tomy has been completely separated from the conjunctiva, 
I divide the insertion of the tendon from the sclerotic in 
the usual manner, and extend the vertical cut, which is 
made simultaneously with the tenotomy, upwards and 
downwards — ^the more so if a very considerable effect is 
desired. The wound in the conjunctiva is then closed 
with a suture." 

" The same mode of operating is pursued in dividing 
the external rectus ; and the separation of the conjunc- 
tiva is to be continued as far as that portion of the ex- 
ternal angle which is drawn sharply back when the eye 
is turned outwards." 

The advantages which he claims for his operation are — 

" 1. It affords the operator a greater scope in appor- 
tioning and dividing the effect of the operation between 
the two eyes. 

"2. The sinking back of the caruncle is avoided, as 
well as every trace of a cicatrix, which not unfrequently 
occurs in the common tenotomy. 

" 3. There is no need for more than two operations on 
the same individual, and therefore of more than one on 
the same eye." 

Treatment op Stbabismus after the Operation. — 
As a rule no local application is required for the eyes 
beyond frequently wasmng them with a little tepid water 
to clear them from the slight conjunctival discharge which 
usually follows for a few days after the operation. If 
the eyes are hot or painful, a fold of linen wet with cold 
water may be laid over the closed lids, but the eyes should 
not be tied up with a bandage, as it is apt to increase the 
spDse of heat and to add to the discomioit oi \^^ ^^\Kkc^. 
When the tendon of one eye only Iiblb \i^exi ^ctT^<^,*^'^ 
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eye which has not been operated on should be covered 
with a single turn of a bandage immediately after the 
operation, so as to compel the patient to use the squinting 
eye, and thus to keep it in a central position until the 
di\dded tendon has acquired its new insertion. If there 
is much ecchymosis on the second or third day after the 
operation, the eye may be frequently washed with a little 
weak lead lotion (F. 45) ; or if there should be a muco- 
purulent discharge a mild astringent lotion (F. 41, 43) 
may be used three or four times daily. 

Divergent Strabismus following the Division op 
ONE OR BOTH THE INTERNAL Eecti Muscles. — This result 
may occur from the division of both internal recti when 
one only was required ; or it may follow a too free division 
of the subconjunctival fascia ; or it may arise from the 
tendon having been divided at too great a distance from 
its insertion into the globe. In both of the last-mentioned 
cases the muscle recedes too much, and takes its new 
insertion into the globe so far back that it loses more 
of its power than is necessary for the correction of the 
squint, and consequently gives to the external rectus 
a predominance which makes the eye diverge. With 
this form of strabismus there is nearly always asso- 
ciated a sinking back of the caruncle, a defect which 
gives an unsightly prominence to the globe, and favours 
its eversion. 

Treatment. — If divergence follow shortly after an opera- 
tion for a convergent strabismus, in which the internal 
recti of both eyes have been divided, a subconjunctival 
tenotomy should be performed on both the external recti, 
and this should be done even though the divergence be 
slight, as when once established, the eversion will steadily 
increase. If, however, the divergence is the result of a 
too free division of the internal rectus and adjacent tissues 
of one eye, then the external rectus of that eye only should 
be divided ; and if this fails to correct the outward de- 
viation, the tendon of the internal rectus must be brought 
forward by an operation at a subsequent period. When- 
ever the divergence is considerable and the power of in- 
version lunited, the simple subconjunctival division of the 
external recti will not restore the eyes to position, but the 
operation which was suggested by Mr. Critchett, page 
265, must be performed on one or both eyes according to 
the circumatsLnceB of tlie case. 
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Strabismus following Paralysis op the Opponent 
Muscle. — There are two ways in which this form of stra- 
bismus may be caused : 

1. The paralysed muscle may have regained a certain 
amount or power, but not sufficient to neutralize its op- 
ponent mascle ; a strabismus therefore continues. 

2. The persistence of the squint after the paralysed 
muscle has recovered its power, may be due to a contrac- 
tion of the non-paralysea muscle induced by the loss of 
resistance of its opponent during the period it was para- 
lysed. 

IVeatment — If the patient has derived all the benefit 
that can be reasonably anticipated from a long-continued 
constitutional treatment and a squint still remains suffi- 
cient to cause diplopia or to be unsightly^ the tendon of 
the opponent to the paralysed muscle should be divided. 
If this fail in rectifying the strabismus the insertion of 
the paralysed muscle should be brought forward in the 
manner described in the next section. 

Critchett's Operation por bringing forward the In- 
sertion OF the Internal Rectus Muscle. — The lids are 
to be separated with the ordinary spring speculum and 
the eye is to be drawn inwards whilst the operator divides 
subconjunctivally the tendon of the external rectus. The 
division of this muscle at the commencement of the ope- 
ration facilitates the further proceedings. A vertical cut 
is now to be made with a pair of scissors through the 
conjunctiva and deep fascia in a line corresponding with 
the inner margin of the cornea, but at 1^'" or 2'" from it, 
and then with a few successive snips the conjunctiva and 
subjacent fascia are to be separated from the inner side 
of the globe as far back as tne inner caruncle. In doing 
this, care must be taken to divide the new insertion of the 
internal rectus, so that in drawing forwards the tissues 
which have been thus detached from the globe, the tendon 
of the internal rectus will be raised with them. A ver- 
tical slip of the conjunctiva and fascia is now to be cut 
away, and the edges of the wound are then to be brought 
accurately together with sutures. To accomplish this, 
three stitches of the finest silk will be required; the 
centre one should be inserted first : it should be passed 
through the slip of conjunctiva which was left at the edge 
of the cornea, and through the deep faada. axA ^orK^xkR.- 
tiva close to the canzncle, so that wken ib&\i€iv&^)^<^ ^"^^ 
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will be drawn inwards and Ibe vanmcle raised. The 
upper and lower stitches are next to W introduced, and 
tne assistant then gently inverts the e^f^ whilst the threads 
are being tied. When all is completed the eye should 
have a decided internal strabismus, as the after result is 
always considerably less than that which is obtained at 
the time of the operation. For the first ^,wenty-four 
hours after the operation i^ fold of linen, wet with cold 
water, should be applied over the cloajBii lids, and it may 
be continued as long as the eye feels hot or painfuL 
The stitches should be removed about the fourth or sixth 
day after the operation. 



PAEALYSIS AND SPASM OP THE CILIARY MUSCLE. 

Pakaltsis op the Ciliary Muscle. — This affection is 
usually occasioned by some depressing illness, and espe- 
cially fever and diphtheria. It is generally first noticed 
during the convalescence, when it is discovered acciden- 
tally by the patient. The paralysis varies greatly in its 
extent, but it is seldom complete. It mostly attacks 
children, but I have met with it once in an adult, an 
account of which case I published in the " Lancet."* 

Paralysis of the ciliary muscle may be induced artifi- 
cially by frequent instillations into the eye of a strong 
solution of atropine (F. 14). 

Symptoms, — A loss of the accommodative power of the 
eye in proportion to the degree of the paralysis ; things 
far off are seen clearly, but those which are near are either 
very misty or quite undistinguishable The far point of 
vision is unaltered, but the near point is carried to a 
distance from the eye. With a convex glass near objects 
are again rendered distinct; the strength of the lens 
which an emmetropic eye affected with paresis requires 
for near vision, affords a fair estimate of tne loss of power 
it has sustained. In a severe case the patient may be 
unable to see distinctly No. 16 of Jaeger, and yet with 
proper convex glasses read with facility No. 1. 

The following account of a child who was under my 
care suffering from paralysis of the accommodation of the 
eye is a good example of this disease rf — 



♦ Lancet, May 11, 18^1. -V Tc^A., OoXiJa^t V^., V^^^. 
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W. B., set. eleven/ ft piSl^ fclicate, but bright and intelligent 
lad, was brought by kis father to the hospital on account of what 
appeared a sudden grmi impairment of yi»ion of both eyes. His 
history was, that up to a fortnight jw-eviously he had always had 
good sight, and could read and write with perfect ease. Six 
weeks before coming to the hospital he had a low fever, from 
which he made a fair recovery, but was much reduced by it. One 
day, shortly after his illness, he discovered on attempting to read 
that he was ttnable to do so, but tbat he could distinguish objects 
at a distance. £xan)|Bed with Jaeger's test types, he could only 
read No. XVI. at fifteen inches from his eyes, but he could with 
facility tell the hour of the hospital clock at twenty-six feet. With 
a convex lens of 24" focus he could read at twelve inches No. XII. ; 
with a lens of 18" focus No. VIU. ; with one of 12" focus No. IV. ; 
and with a 9" focus lens No. I. This boy was treated with pur- 
gatives, iron, and good diet, and perfect rest to eyes, and within a 
month he was able to read No. I. perfectly with either eye, and 
could see as well as ever he did. 

T^ prognosis is favourable. All the cases I have seen 
have ultimately recovered. 

Treatment. — ^Absolute rest to the eyes ; no convex 
glasses should be given to allow the patient to read. For 
children the preparations of bark or iron (F. 123, 124, 
129, 131) should be prescribed, with change of air. For 
adults, the mist, acidi cum cinchona (F. 67) or the mist, 
ferri perchlor., either with or without small doses of 
strychnia (F. 75, 77). 

As a local application, the eyes may be frequently 
bathed with cold water, or a cold douche may be used 
with the lids closed. 

Spasm of the Ciliaby Muscle is a rare but an occa- 
sional complication of hypermetropia, which it masks by 
rendering the eye "temporarily myopic, so that distant 
vision is improved by concave glasses. It is usually in- 
duced from overstraining hypermetropic eyes in repeated 
endeavours to read or do close work, without the aid of 
proper convex glasses. It is productive of pain and a 
feelmg of tension of the eyes after using them for a short 
time at near objects, as in reading, writing, &c. This 
affection may be diagnosed by the ophthalmoscope, when, 
in spite of the apparent myopia, the eye exhibits a hyper- 
metropic refraction. It may also be detected hy placing 
the eye completely under the inftuente oi ^\,TO^\\i^, ^"^i ^^a* 
to paralj^e the ciliary muscle, and t^ieii \i&^\AXi^ ^"^ x^- 

s 
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fraction with convex glasses. See article Htfebms- 
TBOPIA, p. 233. 

Spasm of the ciliary muscle may be cansed artificially 
by applying the Calabar bean to the eye. See article 
Calabar Bean, page 93. 

Treatment. — Order the patient to abstain from all work, 
and use the guttas atropiae (F. 14) twice daily for several 
days. The eye may be then tried with convex glasses, 
and having ascertained the degree of hypermetropia, 
suitable spectacles may be ordered, but they should not be 
worn untn the eyes have had at least five or six weeks* 
complete rest. 

DIPLOPIA. 

Diplopia, or double vision, is produced by any cause 
which prevents the optic axes from being directed jointly 
on the same point, so that the impressions cannot fall on 
corresponding parts of the two retinas. Two objects are 
seen, a true and a false one, the latter varying in position 
with respect to the former according to the strabismus 
which is given by the excess of power in one or more of 
the ocular muscles. The existence of diplopia of course 
implies that the patient has binocular vision. 

There are two forms of diplopia, homonymous and 
crossed. 

Homonymous or direct diplopia is met with in conver- 
gent strabismus, when the rays from the object fall in one 
eye on the retina internal to the yellow spot. The false 
impression is projected outwards, and, if emanating from 
the right eye, is seen on the right or outer side of the true 
object. 

Crossed diplopia occurs in external or divergent strabis- 
mus, when the rays from the object are brought to a focus 
in one eye on the retina external to the yellow spot. The 
false image is projected inwards across the nose : thus^ 
if it proceed from the right eye it is seen on the left of 
the true object. 

THE ACTION AND USES OF PBISMS. 

The rays of light as they pass through a prism are de- 
flected towards its base ; nence it is, that if a prism is 
piaced in front of the eye with its base towards tne nose, 
the rajs being bent inwards will be brought to a focus at 
a point internal to tlhe yeilow «i^\.. '^^ ^^\aKtsA» 'vould 
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a 

now have diplopia ; but in order to unite tlie two images 
and bring them^n corresponding parts of the two retinas, 
be sqoints involnniarily ontwards, and if tbe prism is a 
weak one, be succeeds in overcoming tbe displacement. 
Tbe strabismus wbicb is tbus produced is called a correc 
Uve squint. But if tbe prism is strong, tbe patient is 
unable in tbis manner to correct tbe displaced image, and 
be bas diplopia. 
Prisms will be found usetful — 

1. To ascertain tbe presence of binocular vision. 

2. To test tbe strengtb of tbe muscles of tbe eye. 

3. To wear as spectacles to correct diplopia. 

1. To ascertain the presence ofBinocuta/r Vision^ tbat is, 
to determine wbetber tbe patient uses botb eyes in look- 
ing at an objeft. Place a prism of about 12° in front of 
one eye witb its base outwards ; if tbere is at once a cor- 
rective inward squint, we may be satisfied tbat tbe patient 
enjoys binocular vision. If, bowever, tbere is no move- 
ment of tbe eye, and no diplopia, it sbows tbat tbe 
patient does not use tbat eye, but tbat be is looking witb 
tbe otber, and bas not tberef ore binocular vision. If now 
tbe prism is placed before tbe eye wbicb be does use, 
it will at once move sligbtly inwards, but it will not be a 
corrective squint, for tne non-seeing eye will at tbe same 
time go an equal distance outwards ; tbis latter, bowever, 
is only an associated movement. Tbis mode of examining 
tbe eye is often of great service in detecting impostors, 
wbo, for some reason known only to tbemselves, are 
feigning tbe loss of si^bt of one eye — ^in many cases for 
tbe sake of compensation after injury. 

2. To test with Prisms the relative Strength of the Muscles 
of the Eye. — ^A normal eye can overcome a prism of from 
10° to 24° witb its base turned outwards ; but witb its 
base inwards, only one of from 6° to 8° — ^tbat is to say, 
by a corrective 8<quint it can so readjust tbe displaced 
image on tbe retina tbat Uiere is no diplopia, but bino- 
cular vision. In order to determine tbe degree of insuf- 
ficiency of power of tbe internal recti, try wbat is tbe 
strongest pnsm witb its base turned outwards eacb eye is 
able to overcome. A ligbted candle sbould be placed 
seven or eigbt feet in front of tbe patient, at wbicb be is 
to be directed to look. If be is sbort-sigbted, sufficiently 
powerful concave glasses sbould be given to bim to enable 
nim to see tbe ligbt distinctly. Priam^ ol SskSst^'a.iNSi^ 
Btrengiba Bhould now be beld in aucoemoii nt^ *CsjkK«^ 

8 2 
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bases outwards before one eye, unisJ it is 4^ided wbicli 
is the strongest he can see through without diplopia. 
The power of the prism which he can thus overcome, cbm- 
parea with that which a normal eye can master, will 
mdicate the degree of insufficiency of the internal rectos 
of that eye. The other eye must then be tested in a 
similar manner. It will be thus sometimes found that the 
strength of the internal muscles has been so reduced, that 
instead of being able to correct the displaced image pro- 
duced by a prism of 16° to 24° as in the normal eye, ttiey 
can only overcome one of from 4° to 6°. Conversely, the 
strengtn of the external recti may be ascertained by test- 
ing the eyes with prisms with their bases directed inwards. 

Another method of measuring the strength of the 
muscles of the eye is as follows : — 

A normal eye can only overcome a prism of from 1° to 
2° if the base be turned either upwards or downwards. 
Place, therefore, in front of the eye a prism of a higher 
degree, and diplopia will be produced ; the false object 
will be projected either directly above or below the true 
one. If the prism be held with its base upwards, the false 
image will appear below ; and if the base be placed down- 
wards, the wrong impression will show itself above the 
true one, but they will both appear in the same line. This, 
however, is on the supposition that the external and in- 
ternal recti of the two eyes exactly balance each other. 
If they do not, the false object will not only appear either 
above or below the true one, but it will be cast either to 
its outer or inner side, according to the predominance of 
power of the external or internal recti, and the diplopia 
will be then either crossed or homonymous. A slip of 
red glass placed in front of one of the eyes vrill at once 
determine the form of the diplopia, by giving a coloured 
tint to one of the objects, and thus in^cating which of 
the two is the false impression. The extent of the 
insufficiency may then be ascertained by trying what 
prism, placed in front of the one with its base upwards, 
will restore the true and false images to a direct fine one 
above the other. Of course, if the diplopia is found crossed 
the prisms must be tried before the eye with their bases 
turned inwards ; and if homonymous, with their bases 
placed outwards. If the diplopia is crossed, it indicates 
an excess of power in the external recti, and consequently 
an inanfBciencj of the internal muscles \ and the reverse 
if the diplopia is homonymous. 
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To wea/r (M Spectacles to correct Diplopia. — In cases of 
paralytic strabismns, prisms are often of great service, 
and especially during the progress of recovery from palsy 
of the sixth, or partial paralysis of the third nerve, in 
which the internal rectus is the only muscle, or the one 
principally affected, and where from special reasons the 

Satient objects to keep the eye covered to avoid the 
iplopia. The spectacles should be furnished with a piece 
of plane plate glass for the sound eye, and with a rightly 
adjusted prism for the paralytic one. Whilst using the 
pnsm, the patient should be kept under observation, 
as, if the case is progressing to a favourable termination, 
the prism will inquire to be frequently changed for 
another of a lower degree as the paralysed muscle 
gradually regains power, until at last its use may be 
abandoned. 

PABALYTIO APPECTIONS OP THE MUSCLES OP THE EYE. 

The subject of paralysis of the separate nerves which 
supply the muscles of the eye is involved in considerable 
obscurity, as although in many cases the diagnosis of the 
paralysis is clear, yet in a vast number it is difficult to ■ 
assign any satisfactory explanation for the sudden or 
gradual loss of power in the structures supplied by one 
particular nerve. Either the third, fourth, or sixth nerve 
may become paralysed, without there being evidence of 
disease in any other portion of the nervous system. The 
loss of power may be sudden, or it may be gradual, the 
paralytic symjjtoms increasing daily until they have 
reached a certain point, at which, for a time, they usually 
remain stationary. After a variable interval, the nerve, 
as a rule, begins to recover its tone, and the parts sup- 
plied by it ultimately resume their normal action. 

The immediate result of paralysis of one of these nerves 
is a strabismus, caused by a loss of the balance between 
the muscles of the affected eye. This is termed a para- • 
lytic strabismus, to distiuguish it from those forms of 
squint which are due to some anomaly in the refraction 
01 the eye. The paralytic strabismus has this cha- 
racteristic, that whereas in the concomitant squint, the 
primary and secondary deviations are equal, in the 
paralytic, the secondary is greater than tibfik y^xccl^x^. 
This IS easily seen by mating t£e ioWorwm^ exsuTcccasJasiTL \ — 
If the Bound eye be covexed m^Yi \3kxft \kaai^ ^si^ *^^ 
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Satient be directed to look at a given point, i^ewimary 
aviation or movement of the paralysed eye will be fei 
less than the associated or gecondoMry movement of the 
sonnd one. 

If the patient be directed to cover the sound eye with 
the hand and then to walk across the room, he will suffer 
more or less from vertigo, and frequently to sach an 
extent as to cause him to stagger in his gait like a 
drunken man. This inability to co-ordinate the action of 
the muscles under the direction of the paralysed eye is 
most marked when the palsy of the nerve is complete. 
In cases of diplopia from commencing paralysis of an 
ocular nerve when there is a difficulty in deciding which 
is the affected eye, a rapid and correct diagnosis may be 
often made by telling the patient to walk a short distance 
with his hand placed first over one eye, and then over the 
other. The affected eye is the one which, when the other 
is closed, induces vertigo. 

Paralysis of one or more of the ocular nerves may be 
caused by — 

a. Intra-cranial disease. 

/3. Intra-orbital disease. 

y. Blood-poisoning such as syphilis, rheumatism, and 
gout. 

d. Keflex irritation. 

a. From Intra-cremicd JDi«6a*«.— "When paralysis of the 
ocular muscles proceeds from disease of the brain, it is 
seldom confined to the structures supplied by one par- 
ticular nerve ; or if during the early symptoms only one 
nerve is involved, there are usually otner indications of 
cerebral mischief. The patient totters or trips in 
walking, or has pain or giddiness in the head ; or, per- 
haps, has some loss of power in the muscles of ex« 
pression, or a diminution of sensibility in the skin of the 
face. 

/3. From Intra-orhital Disease, — ^Pressure upon any of 
the ocular nerves in their course along the orbit to the 
eye will cause a partial or complete paralysis of their 
functions. This may be induced by a tumour within the 
orbit, or by an orbital node, or by some inflammatory 
or speciflc exudation either around the Qerve or within 
Us aneath. 

y, From ^Zoo(i^jpoi«orimg.---Tlo e\\JMst %y^\^ili&> rheuma- 
-*Hin^ or gouty many of fhe caa^ft oi ^^^X-j^aa q1 oaa ^N^ 
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motor nerves of the eye are to be attributed. A thicken- 
ing of the fibrous sheath of dura mater, through which 
the nerve runs in its passage to the orbit, or some in- 
flammatory exudation peculiar to the affection from which 
the patient suffers, may compress the nerve and paralyse 
its functions. We have illustrations of analogous forms 
of local palsy in the paralysis of the muscles ^f the face, 
^m ijalsy of the portio dura of the seventh nerve, and 
in facial anaasthesia from palsy of the fifth. Both of 
these examples may undoubtedlv be due to a pressure on 
the nerves, either from an inflammatory thickening of 
neighbouring structures, or from some morbid deposit 
dependent on a blood poison. 

o. From Reflex Irritation, — It is always difficult to ob- 
tain direct evidence to prove that the functional disturb- 
ance of a nerve is dependent on distant irritation. I 
think, however, that there can be no doubt but that many 
of the forms of local paralysis which are met with both in 
the child and the adult are due to this cause, and that 
frequently the palsy of an ocular nerve may also arise 
from it. The most striking illustrations of this class of 
disease are to be found in the cases of infantile paralysis, 
where a single muscle, as the tibialis anticus, or the loDg 
extensor of the toes, or a group of muscles, as the flexors 
or the extensors of the leg, become suddenly deprived of 
power. Mr. William Adams, in speaking of infantile 
paralysis, says, "It is frequently neither preceded nor 
accompanied by any cerebral symptoms, and, even when 
such symptoms show themselves, they are generally of a 
transient character ;" and further on he remarks, '* This 
form of paral^rsis generally takes place during the period 
of first dentition, and would seem to be connected with 
the irritation attending this process;" and, "that a 
marked characteristic of this affection is a tendency to 
spontaneous cure."* 

On inquiring into the history of many of the cases of 
pals^ of an ocular nerve, no symptoms of syphilis, rheu- 
matism, or gout are to be detected, and there are no 
evidences of brain disease or mischief within the orbit. 
A further investigation, however, will frequently discover 
as the cause of tne palsy, some eccentric irritation in a 
disorder of the liver, stomach, or some other portion of 
the intestinal canal. 



• anh Foot, by William Adams, ^^. ^\, ^"^^ 
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The analogy between infantile paralysis and some of 
the cases of palsy of the ocular muscles at once becomee 
manifest. In both, cerebral symptoms may be wantins^ 
or may have been only transient; in both, remote irrit^ 
tion may be the exciting cause of the palsy ; in children 
it is usually dentition, and in adults derangement of tie 
abdominal viscera : and lastly, in both we have the same 
tendency to spontaneous cure. The nerve which is, I be- 
lieve, the most frequently affected from reflex irritation is 
the sixth. 

Before describing the symptoms which indicate paraly- 
sis of one or more of the muscles of the eye, I will first 
briefly refer to the anatomy and function of each of "bho 
motor ocular nerves. 

The Third Nerve — motor oculi—ia the largest of the 
three motor nerves which supply the muscles of the eye. 
In its course along the outer wall of the cavernous sinus 
it divides into two branches, a superior and an inferior, 
which enter the orbit through the sphenoidal fissure, 
passing between the two heads of the external rectus. 

a. The superior division supplies 

The levator palpebrse. 

The superior rectus. 
/3. The inferior division supplies 

The internal rectus. 

The inferior rectus. 

The inferior oblique, and a branch to the 
lenticular ganglion (its short root). 

In addition to the above-named, the third nerve through 
its branch to the lenticular ganglion supplies, under the 
name of the ciliary nerves, the muscular structures within 
the eye, the ciliary muscle, and sphincter pupillsB of the 
iris. 

In the outer wall of the cavernous sinus the third nerve 
communicates with the ophthalmic division of the fifth, 
and with the cavernous plexus of the sympathetic. 

The functions of the third nerve are : to preside over 
the action of the muscles to which it sends brandies, 
and under the influence of light upon the retina to effect 
the contraction of the pupil. " The motor action of the 
third nerve may, therefore, be excited through the optic 
nerve. There can be no doubt, indftftd, tliat this is the 
ordinary znethod by "wbicla. canfecwiM\oTv ^1 ^Siask ^ro:!^ Sa 
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prodnced dnrinff life ; the stimulus of light falling upon the 
retina excites the optic nerve, and through it that portion 
of the brain in which the third nerve is implanted."* 

Paralysis of the third nerve may be either complete or 
partial. 

Wlien the paralysis is com/pletef there is an absolute loss 
of power in all the structures of the eye supplied bv the 
third nerve. The levator palpebras being paralysed, the 
upper lid droops over the eye and cannot be raised by the 
patient. The superior, inferior, and internal recti, and 
the inferior obHque muscles, have ceased to exercise anj 
control over the movements of the globe, and the eye is 
under the dominion of the external rectus and the superior 
oblique, which, acting together, draw the globe outwards 
and slightly downwards. A strong divergent strabismus 
is thus given to the eye, and the patient has crossed 
diplopia, the false object appearing across the nose on 
the other side of the true one. See Crossed Diplopia, 
page 258. But in addition to this, the pupil is widely 
dilated, and from paralysis of the ciliary muscle the 
accommodation is destroyed. From the complete relaxa- 
tion of so many of the ocular muscles there is generally a 
slight protrusion of the globe. If the patient be directed 
to close the sound eye, he will generally walk with an un- 
steady gait, and miss the objects he endeavours to seize. 
Such are the symptoms of a complete paralysis of the 
third nerve ; but it is seldom, except in cases of cerebral 
disease, or of tumours in the orbit, that all the branches 
of the nerve are thus afPected. 

Partial parahfsis of the third nerve may exist in two 
forms. 

a. There may be a diminution rather than an absolute 
loss of power in all the structures which the nerve 
supplies, and the patient then exhibits the svmptoms 
already described, but in a modified degree. Tne ptosis 
is only partial ; the pupil is dilated, but not to its utmost, 
and the accommodative power of the eye is diminished ; 
there is a divergent strabismus with crossed diplopia, but 
it is not extreme, and with an extraordinary effort the 
patient can draw the eye either slightly inwards, upwards, 
or downwards. 

/3. In many cases, however, of partial paralysis of the 

♦ Todd and Bowman's PhysiologicaV Aiia\«ni7,\^\. ^^ssX.'s^/"^^ 
p. 103, 



266 PARALYSIS OP MUSCLES OP THE EYE. 

third nerve, some of its filaments only are affected. The 
loss of power may be confined to one or more of the recti 
muscles, any one of which may be separately paralysed ; 
bnt the palsy is seldom if ever limited to the inferior 
oblique. The muscle which is the most frequently in- 
volved is the internal rectus ; it is rare for the superior or 
inferior rectus to be paralysed whilst the internal musde 
remains intact. The pupil is generally more or less 
dilated, but I have seen it in exceptional cases of its 
normal size ; the levator palpebraB frequently retains its 
influence over the upper lid, even when one or more of the 
muscles of the eye are paralysed. There is always some 
diplopia, the false object varying in position ?dth respect 
to the true one, in accordance with the muscle or muscles 
which have lost their power ; thus — 

In paralysis of the i/ntemal recttbs, there is a divergent 
strabismus, but the eye can be turned upwards or down- 
wards. The diplopia is crossed, and the false object is on 
a level with the true oiie. 

In paralysis of the superior rectus, the eye is displaced 
downwards and outwards by the coihbined action of the 
inferior and external recti and superior oblique musdes, 
whenever an attempt is made to look up. The diplopia 
is crossed, and the false object is above the level of the 
true one. 

In paralysis of the inferior rectus, the eye deviates 
upwards and outwards by the combined action of the 
superior and external recti and the inferior oblique 
muscles, when an effort is made to look down. The di- 
plopia is crossed, and the false object is projected below 
the level of the true one. 

The Fourth Nerve — the trochlear — the smallest of the 
cerebral nerves, passes along the outer wall of the cavernous 
sinus, and enters the orbit by the sphenoidal fissure. It 
then mounts above the other nerves, and running close to 
the periosteum of the roof of the orbit, it applies itself to 
the orbital surface of the superior oblique muscle. As it 
traverses the wall of the cavernous sinus, it communicates 
with the sympathetic through filaments from the carotid 
plexus, and as it enters the orbit, it occasionally gives a 
branch to the lachrymal Uierve. The function of the 
fourth nerve is entirely motor. 
Til paralysis of the jourtli ueT'oe,^\i'ft ft^sly symptoms are 
often obscure ajid easily ovet\oo^^^\ \wik^'^aftTi.\Jtta ^nlSkSi^ 
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is complete, they are usually snfficiently marked to be 
diagnosed by a careful examination of the eye. It should 
be remembered that the function of the superior oblique 
in health is to roll the eye downwards and outwards, and 
that, therefore, no defect of sight arising from a want of 
power in this muscle wiU be noticed by the patient so 
long as his eyes are fixed on objects above the norizontal 
mesial line. 

The symptoms which characterize palsy of this muscle 
are, that whenever an attempt is made to look down- 
wards the affected eye is drawn slightly upwards and 
inwards, and the patient has homonymous diplopia, the 
false object appearing to the outer side and below the 
level of the true one, and slanting towards it. The 
interval between the true and false impressions, both in 
latitude and elevation, are increased as the globe is verti- 
cally depressed. 

The Sixth Nerve — ahducens — crosses the cavernous 
sinus, lying close against the outer side of the internal 
carotid artery. It enters the orbit through the sphenoidal 
fissure, passing between the two heads of the external 
rectus to the ocular surface of which muscle it is dis- 
tributed. In its passage through the cavernous sinus, it 
receives sympathetic maments from the carotid plexus, 
and a branch from Meckel's ganglion. The function of 
the sixth nerve is entirely motor. 

In parahfsis of the sixth nerve there is a marked in- 
ternal strabismus ; the eye, when the palsy is complete, 
cannot be drawn outwards beyond the mesial line of the 
orbit, but it can be turned freely in all other directions. 
There is homonymous diplopia, the false image being 
projected to the outer side of the true one. If, with the 
sound eye closed, the patient endeavours to seize an 
object, he misses his aim, the hand passing to its outer 
side. In walking he generally turns his head rather 
towards the side opposite to that of the affected eye, so 

to avoid the diplopia by not looking outwards. 



All the ocular muscles may be paralysed from cerebral 
disease, or from tumours of the orbit ; the eye is then ren- 
dered prominent and stationary in the centre of the orbit. 

The propnosis of the paralytic affectioiia o^ \)£ia TSj^aaO^'^'^ 
of the eye ib determMed by tJhe £olloy7ixig co^l«ai^'5iT^^i^^^ '-""^ 
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a. The Catise of the Paralysis. — Wlien the loss of power 
proceeds from some sypliilitic, rheumatic, or gouty disease, 
or from some reflex irritation, the prospect of recovery 
under suitable remedies is favourable. When, however, 
the paralysis arises from intra-cranial mischief, and is 
associated with other cerebral symptoms, the prognosis 
is bad. 

/3. The Extent of the Pa/ralysis, whether it is partial 
or complete, or confined to the muscles supplied by one 
nerve, is an important point to decide. The prognosis is 
always most favourable when the paralysis is partial and 
limited to one ocular nerve, and when there are no other 
symptoms of disease of the nervous system. 

7. The length of time the Paralysis has lasted, — If the 
loss of power has been persistent, and no improvement 
has taken place in spite of judicious treatment, the prog- 
nosis is unfavourable. There are, however, many cases 
in which recovery progresses to a certain point, and then 
ceases ; the paralysed muscle does not completely regain 
its former tone, and a slight strabismus with diplopia re- 
mains. For such patients much may be done by local 
treatment. 

Treatment. — If the paralysis is due to syphilis, rheuma- 
tism, or gout, the patient must be treated constitutionaUy, 
with the medicines suited to these special diseases. Id. 
most cases benefit is gained from small and repeated doses 
of the iodide, or the iodide and bromide of potassium 
(F. 81, 87), or of the iodide of potassium combined with 
iron (F. 82). The bowels should be freely opened by a 
purgative, and counter-irritation may be used behind 
the ear, either by rubbing in a stimulating liniment, or 
by applying a small blister. In syphilitic cases, pil. hy- 
drarg. subchloridi comp. gr. 5 may oe given evfery other 
night for a short time, or a little of the unguent, hydrarg. 
may be rubbed night and morning into the temple of the 
affected eye. Where reflex irritation may be reasonably 
expected to be the cause of the paralysis, as in certain 
cases of palsy of the sixth nerve, the source of the mis- 
chief must be sought for in some functional derangement 
of abdominal viscera. The important connexion between 
the sixth nerve and the sympathetic is, I think, quite 
sufficient to account for its bemg prejudicially influenced 
hjr visceral irritation. 

To relieye the diplopia, 'WVm^ la ^o ^«fet^%«in^ to the 
patient, the aJBfectea eye Bh.o\ii\!9L\» exsS^Txdc^ «!J^«\$3 
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being covered with a bandage, or by the use of a pair 
of spectacles with large curved glasses, one of which 
has been completely darkened. In certain cases, prisms 
are of the greatest service in uniting the double images, 
but it must be remembered in using them, that they will 
have to be repeatedly changed, as ttie palsied muscle re- 
gains its power. For the internal strabismus, from para- 
lysis of the external rectus, the prism must be placed with 
its base outwards ; and for the external strabismus, from 
paralysis of the internal rectus, the prism must be used 
with its base inwards. 

When the paralysis is probably dependent on a local 
affection of the nerve, as from some rheumatic or gouty 
effasion. Faradization is often of the greatest service, but 
it should not be recommended if there is any reason to 
suspect cerebral disease. 

Under one or other of the methods of treatment I 
have described, the majority of the cases of palsy of one 
of the ocular nerves will steadily progress to complete 
recovery. There are, however, occasionally instances 
when tne remedies fail, and the muscle having regained 
a certain amount of power ceases to improve. When this 
happens and the strabismus and diplopia have continued 
stationary for some months, an operation may be per- 
formed with advantage, to restore the balance of power 
between the muscles. If the paralytic strabismus be 
divergent, the external rectus may be divided; and 
should this fail, the internal rectus may be brought for- 
ward, as recommended in the article Strabismus, page 
255. If, however, the remaining strabismus be conver- 
gent, the internal rectus may be divided. 

Involuntary Oscillations op the Globes — Nystagmus 
— usually indicate an unsound state of the nervous system 
of the eye. They are frequently associated with congenital 
cataract, and with defective vision produced from any 
cause in early childhood ; they are also often met witn 
in albinos. These rapid movements of the eyes ape quite 
beyond the patient's control and continue without his 
knowledge. The oscillations are almost invariably hori- 
zontal, but cases have been recorded in which they were 
both vertical and rotatory. Mr. Soelberg Wells has 
related two cases of vertical nystagmus, and I have seen 
one patient in whom the osciUatioiia ^^xq xo^VaiiiCsrj^SiaRk 
movementa being caused by the aUexu^^A ^Q!Qkr£^Od\<^'vi^ <^ 
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the superior and inferior oblique muscles. Notwithstand- 
ing the incessant oscillations of the globes, the power to 
move the eyes together in all directions is unafFected. 
The division of the ocular muscles affords no relief to the 
constant oscillatory motions. In one patient, from whom 
I had occasion to remove a shrunken globe which oscil- 
lated in concert with its fellow, the muscles continued 
their alternating action, and jerked the conjunctiva to 
which their cut ends had become attached, in unison with 
the movements of the remaining eye. 

Treatment. — The only treatmeut which is likely to 
diminish the frequency of the oscillations is to improve, if 
possible, the sight, and this is one of the strongest reasons 
in favour of an early operation for congenital cataract in 
those cases where the opacity of the lens is sufficient to 
prevent the child discerning objects. When the cataract 
IS thus complete, even though there may be no oscillatory 
movements, they may after a time be acquired, and the 
good effects of a futiure operation will be then diminished. 



CHAPTEE Yin. 

SPECIAL INJURIES OP THE EYE. 
FOREIGN BODIES WITHIN THE EYE. 

The Lodgment op a Foreign Body within the Eye 
is one of the most serious injuries which can happen to 
that organ, and the importance of ascertaining correctly, 
as soon as possible after the infliction of an injury, whether 
there is a foreign body within it, cannot be over-estimated. 
The prognosis of the case rests entirely on the elucidation 
of this one point. ^ 

Every penetrating wound of the globe should be spe- 
cially examined wim reference to the possibility of there 
being a foreign body within the eye. 

The dangers of a foreign body within the eye are — 

1. The risk of the eye being completely destroyed by 
the inflammation which its presence may excite. 

2. If the eye has been destroyed by tne inflammatory 
action Tvhich the foreign "body "kaa mto^i^A^^ %tamp, or 
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that whicli remains of the eye, will be liable to repeated 
attacks of inflammatioii so lon^ as the foreign hoaj con- 
tinues embedded in it ; and with each attack there will be 
an increased danger of the other eye becoming affected 
with sympathetic ophthalmia. 

All the evidence we can collect may be in favour of 
there being a foreign body within the eye; yet if we 
Cannot see it, and we have no reason to believe that it is 
bnried within the lens, we mnst wait for symptoms, and 
treat them as they arise. The progress of the case will 
as a rule qnickly determine whether there is a foreign body 
within the eye, although in some exceptional instances it 
excites but httie if any irritation. 

The symptoms which strongly favour the presumption 
that a foreign body is within the eye when a careful exa- 
mination fails to detect it, are — 

a. An increase or a continuance of the inflammation 
primarily excited by the injury in spite of all the reme- 
dial agents which may have been used to arrest it. 

/3. If the first inflammatory symptoms have subsided, 
the continuance of a subacute choroido-iritis or choroido- 
retinitis uninfluenced by proper local and constitutional 
treatment. 

y. The non-union of the corneal wound, when the 
cornea has been the part of the eye involved in the in- 
jury ; or the only partial closure of the wound, leaving 
a nsttda through which there is a constant drain of the 
aqueous, causing the iris to lie in contact with the 
cornea. 

d. Severe and continued pain in the eye, unpropor- 
tioned to the apparent existing inflammation, and un- 
alleviated by the ordinary local applications and medi- 
cines. 

Treatment of Foreign Bodies within the Eye, — In all 
cases of a foreign body within the eye, the treatment 
undoubtedly is, if it can be seen and the removal of it is 
practicable, to take it away. But the object may be so 
placed that it can be seen, yet from its situation an 
attempt to remove it will incur a risk of loss of the eye, 
or from the diflBlculty of reaching it, the operation will 
probably fail : how, tnen, should we act P My answer to 
this is : — 

1. If it is creatvng irritatiofkt without hesitation en- 
deavour to remove it. 

In all cases where the siurgeoti. d^enoxB i\i TY^tA> \a ^^(Ki^cc^ 
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the removal of a foreign body from within the eye, b4 
ought to have a discretionary power, that if he fail to 
find it, he may remove the globe whilst the patient is 
still nnder chloroform, if circumstances render it advis' 
able. 

2. If the foreign body is creating no irritation^ and 
there is a fair aynount of vision^ and an attempt to 
remove it would greatly hazard the eye. — Even in snch.a 
case, provided the patient has the second eye good, I 
would endeavour to reinove the foreign body ; but if the 
injured eye is the only seeing one, no operation should be 
performed until symptoms oi irritation arise. 

In every case where the eye is destroyed for visual 
purposes by the inflammation induced by a penetrating 
wound, and there is reason to believe that a foreign body 
is lodged within the globe, the only treatment to he 
adopted is to excise it. It has ceased to be an organ of 
vision, and at some future period it may, and very pro- 
bably will, become a source of much danger to the sound 
eye. 

INJURIES OP THE EYE FROM ESCHAROTICS. 

Quick Lime, or lime before it has been slaked by the 
addition of water, is the most destructive agent that can 
come in contact with the surface of the eye. If it is in 
sufficient quantity and is allowed to remain long enough 
in apposition, absolute destruction of the part ensues, a 
slough follows, and complete loss of the eye is a not in- 
frequent result. In the smallest quantity it is a most 
powerful irritant : a spasmodic contra<5tion of the orbi- 
cularis tightly closing the lids upon the globe, and a 
copious flow of tears follow the mtroduction of even a 
particle of lime into the eye. The epithelium is at once 
whitened and destroyed, and a sharp clear line will indi- 
cate the boundary of the part which has been affected by 
the lime ; outside this boundary the conjunctiva is ex- 
cessively red and more or less chemosed ; and the lids, if 
the injury is severe, are oedematous. 

If the epithelium onl v is destroyed, it will be replaced, 
and no markings of the injury will remain; but it is 
seldom, if ever, that the action of unslaked lime is thus 
limited ; the whole thickness of the tissue with which it 

cornea in contact is nsually destroyed by it, and dense 

contracted cicatrices are tlaa leftxiiiX.. 
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MoBTAR, LiUE, Flasteb, and the other combinations 
of lime nssd for building- purposes differ only in degree 
from lime in the way in which they affect the eye. Their 
action ia not qnite so rapid or bo acute as unslaked lime ; 
still, if the; are allowed to remain a sufficient time in 
contact with the eye or with the conjunctiva of the lids, 
similar results are produced ; elougha may be formed, and 
eappuration ending in. complete destruction of the eye 
may follow. 

Trentment of Injaries from Lime, Mortar, etc. — The first 
course to be adopted is to remove as quickly as possible 
every particle of lime from the eye, and at the same time 
to arrest the further destructive action of any fragments 
which may be still sticlcing to tlie conjunctival epithelium. 
For this purpose a little sweet oil should at once be 
dropped into the eye, and the upper and lower lids being 
everted in turn, the bits of lime should be gently lifted 



lower one drawn down by the finger of an assistant, e 
stream of tepid water should be gently syringed over the 
front of the eye and the inner surfaces of the lide, so as 
to wash away any small pieces which may have escaped 
notice ; h«t before closing the lids, two or three more drops 
of oil should he dropped into the eye. If the patient is seeu 
by the surgeon very early after the accident, the eye may 




injury to the eye tram some freeh madu mortar, whicli wmi 
thrown inlo the eyo the day before the hoy was brought into 
the hoitpilal. 

be syringed out with a little weak viaega-t aiift. -^^Xfex , >m 
the aila& acetic acid and water, a\)out ftvft a^teti^gSa. I'v 
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one drachm to one and a half onnces of water. An ace- 
tate of lime is tiius formed, which ia innocnooB ; bat.for 
this treatment to do good, it must be resorted to imme- 
diatelj after the introduction oi the lime ; and as sni^ 
a chance is rnrely afforded the surgeon, the use of oliro 
oil in the first instaince will generallj be found pre- 
ferable. For the first two or three daya after the injury 
cold and soothing applications are best suited ; cold-watw 
dressings maj be applied over the closed Hda, or a lotion 
of belladonna may be substituted if the eye is very 
painful. Opiates should be given at night if the psin 
prevents sleep. 

Burns and Scalds of ihe Bye. — Hot fluids, accord- 
ing to the intensity of their heat, redden, vesicat«, or 
even destroy the conjunctival surface of the eye or Uds 




The wooiimt represents tlie efti-ole ofa burn of the oje froin 
a splash of molten lead. The man, s pliimbep, waa csirrying 



^lled tpnd, when hU fcH>t ellpped nver a piece of 
of the mollen tnelal aplsKtieil up irito the ejo, 
!tt t« the part agninst which it rested. The 



wood and eorae of the mollen n 



p;ilienl mode a good recosery, and waa discharged from the 
hospital n'ith the eye in the condition shown m the wouduut. 

with which they come in contact. They produce the same 
i/nmediate effect on the conjunctiva of the eye as they do 
on the stin covering tte \)o4-3 ■, tot the delicacy of the 
textuTes of the eye and t'he ua-pwrta.-nw ol ■liia "inia^^ 
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of eacli for the well-doing of the whole, render what 
wotild be a slight scald elsewhere, a severe injury to 
the eye. 

Treatment — ^When the patient is first seen, a few drops 
of olive oil should be dropped into the eye ; the lids should 
be then gently closed, and some cotton wool laid loosely 
over them, which should be kept in its place by a single 
turn of a Hght bandage. 

The dropping of oil into the eye may be repeated two 
or three times during the day, and each time the bandage 
is removed the eye and lids should be washed with a gly- 
cerine lotion (F. 47) free of any discharge which may have 
accumulated. 

If the lids are severely burnt or scalded, previously to 
applying the cotton wool, lint soaked in carron oil or 
equal parts of lime-water and linseed oil should be laid 
over them ; but if the bum or scald is only slight, a little 
ung. cetacei on lint will be sufficient. Opiates should be 
given internally if the patient is suffering much pain : 
they not only give ease and procure sleep, but they exer- 
cise a specially beneficial control over the suppurative 
action which has to follow. 

Strong Sulphtjric and Nitric Acids act chemically 
on the tissues of the eye, and if in sufficient quantity 
cause disorganization of the parts with which they are 
brought in contact, producing superficial or deep sloughs. 

The action of a strong acid on the eye, even in the 
smallest quantity, is that of a powerful irritant ; it pro- 
duces great pain and smarting, more or less oedema of the 
lids, and a constant flow of tears with intolerance of light, 
which may last for many days, even though the actual 
injury inflicted does not extend beneath the epithelium of 
the ocular conjunctiva. 

The rapid flow of tears, however, which the irritation of 
the aci(i instantly excites, quickly dilutes it ; and if it is 
only a drop or a small splash which has entered the eye, 
the injury which it inflicts is comparatively slight and 
completely remediable. 

Treatment of Injuries from Strong Acids. — If the patient 
is seen very shortly after the accident, the eyes should be 
gently syringed out with some weak alkaline solution, 
such as potass89 bicarb, or sodae seBqvxicaiiVi. ^x.^,^Q^«k 
destillai;. ^1, to neutralize any acid v7\i\c\!L Tcia.-^ '^^Hi x^- 
main; or if this cajinot he at once obtam^^, >^^^^ ''^^^"^ 

T 2 
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should be used. A little olive oil should be then dropped 
into the eye, and this may be repeated two or three times 
a day if it gives ease. The lids being closed, a layer of 
cotton wool should be laid loosely over them, and a single 
turn of a bandage passed round the head to keep it in its 
place. 

When the lids are much burnt with a strong acid, an 
alkaline dressing should be used for the first twenty-fonr 
hours, and lint dipped in the liniment, calcis cum creta 
(F. 31\ should be laid over them, then a layer of cotton 
wool, and a turn of a bandage over the whole to keep all 
in situ. The ordinary carron oil or equal parts of Hme- 
water and linseed oil may be afterwards substituted for 
the chalk dressing, and continued until the sloughs begin 
to separate. 

Vinegar, dilute Acetic Acid, or any of the weak or 
dilute acids, act as irritants to the eye ; and although they 
do not immediately destroy any of the tissues with which 
they may be brought into contact, yet they often give 
rise to an ophthalmia which is the cause of much suffer- 
ing, and in some instances even of danger to the eye. 
The primary treatment recommended in the cases of in- 
jury from strong acids is equally applicable to those 
occasioned by the weak or the dilute. If seen early, the 
alkaline solution should bo used, and afterwards either 
soothing or astringent applications, to allay irritation, 
and to check, if necessary, undue secretipn from the con- 
junctiva. In all injuries to the eyes from chemical agents, 
a solution of the antidote should be first used, if the 
patient is seen sufficiently early to render its application 
of service. As in the cases of injury from an acid, an 
alkaline solution was recommended ; so in those from a 
strong alkali, such as caustic potash or soda,, an acid 
solution of one drachm of vinegar, or of the dilute acetic 
acid, to one and a half ounces of water, shpuld be 
syringed over the front of the eye and palpebral surfaces 
of the lids. 

INJURIES FROM PERCUSSION CAPS, GUNPOWDER, 

AND SMALL SHOT. 

Percussion Caps. — One of the most frequent sources of 
injuries to the eye from t\ie ■viae oi ^\ni^,^^^\i.ia met with 
in civil practice, is from itagmexil^ oi ^x^xvassvoii. <5»:^'^ 
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flying off when they are exploded by the hammer of the 
gun. This accident very rarely happens when the caps 
are of the best quality, such as are sold by respectable 
gunsmiths for ordinary sporting purposes. It is almost 
invariably occasioned bj toy guns, bought as playthings 
for children, or used by itinerants at fairs and other places 
of public resort, for firing at a target for nuts. These 
common percussion caps are sold at a very low price, and 
are made of a brittle alloy instead of the best copper. In 
their explosion small scales are detached from them and 
driven with such velocity that if they strike the eye they 
usually penetrate it. Unfortunately, the victim of such 
accidents is more frequently some bystander or passer-by 
than the person who is shooting. In nearly every case, 
total loss of the eye is the ultimate result of the mjury, 
and in several which have come under my care, the end 
has been still more disastrous ; the other eye has become 
affected with sympathetic ophthalmia, and it also has 
been irreparably destroyed. 

Treatment. — ^See Treatment of Foreign Bodies in the 
Eye, page 271. 

Gunpowder. — The near explosion of gunpowder may 
affect the eye in four different ways : — 

1. By the concussion it produces when exploded in 
close contiguity to the eye. 

2. FrOm the burning or scorching of the surface of the 
eye and the lining membrane of the lids. 

3. From depositing in the external tissues of the eye 
specks of unexploded powder. 

4. From grains of powder being driven with sufficient 
force to penetrate the globe. 

Treatment of Gunpowder Injuries. — The first object is 
to remx)ve all loose powder, if there be any, from the sur- 
face of the eye, and from between the lids and the globe. 
This may be done by everting the lids and gently squirt- 
ing a stream of tepid water over the front of the eye, and 
the conjunctiva of the lids with a syringe, or small india- 
rubber bottle, and afterwards by lifting away, with a fine 
spatula or small scoop, any particles of powder which 
may be adherent from being entangled with mucus, or 
with the conjunctival epithelium. The cornea should be 
then carefully examined, and all the unexploded grains 
which may be found embedded in it s\io\i^ \i^ T'evsv^'^'^^ 
with a Bne needle or spud. Tlioae ^T3Ji\\\fc^ ^\^^ ^^^ 
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lodged deeply in the true corneal tissue and are out of 
the field of vision, may be left if they cannot be easily 
lifted away, as more harm wiU be done by injudiciously 
picking at them, than their presence can excite. 

Specks of unexploded powder which are lying on the 
sclerotic surface of the eye may be removed, but no great 
effort should be made to detach them, as, bevond the 
slightly unseemly appearance, they seldom if ever do 
harm. 

Having taken away all the unexploded powder, a little 
castor or olive oil should be dropped into the eye and 
soothing applications used externally. A lotion of bella- 
donna (F. 33) will relieve pain, and by keeping the pupil 
dilated act beneficially in case any general inflammation 
of the eye should follow. 

Injuries from Small Shot, commonly used for 
Sporting Purposes. — The velocity and direction of the 
shot when it strikes the eye determine very much the ex- 
tent of the injury which it inflicts. 

1. Spent Shots. — If the shot is nearly spent, it may 
merely produce a slight concussion with ecchymosis of 
the conjunctiva, from which the eye may quickly recover. 
If, however, there should be some irritation, it may gene- 
rally be subdued by the application of two leeches to the 
temple, the use of the belkidonna lotion to the eye, and a 
few days' absolute rest. 

2. Glancing Shots. — A shot at full speed may strike the 
eye in its transit without penetrating it, and leave a deep 
furrow which may very closely resemble a penetrating 
wound. 

3. Penetrating Shots — The lodgment of a shot within 
the eye will produce all the severe symptoms which have 
already been described in the section on Foreign Bodies 
WITHIN THE Eye. As a rule, the eye may be considered 
as lost after such an accident. The passage of the shot 
into the eye generally inflicts such irreparable damage on 
the difierent tissues through which it passes, that all sight 
is at once extinguished. The eye at first becomes acutely 
inflamed, and occasionally suppurates ; but generally the 
acute symptoms subside, and a low form of deep-seated 
inflammation sets in, which ends in softening and shrink- 
ing of the globe. So long, however, as the shot remains 
within the eye, it is a constant source of danger, and 

majr at any time give rise to ai^i «Ai\iat.Os. ell ^'"^Tsr^'o^^t^c 
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ophtlialmia in the sound eye which may canse its de- 
struction. See Treatment op Foreign Bodies within 
THE Eye, p. 271. 



EXCISION OF THE EYE. 

The patient should lie on his back on a couch with his 
face towards the light, and the eyelids be separated by 
the stx)p-spring speculum. With a pair of fine 
single-toothed dissecting forceps a lold of the Fig. 64. 
conjunctiva and subjacent fascia is to be seized 
close to the cornea, and divided with a pair of 
blunt-pointed scissors, curved on the flat, as in 
fig. 64. Through this opening one blade of the 
scissors is to be passed, whilst the other remains 
external to the eye, and then, with a few clips, 
the conjunctiva and fascia covering the globe are 
to be cut through in a circle around the cornea. 
An ordinary strabismus hook (fig. 60, p. 251) 
is then to be introduced in turn beneath the 
tendons of each of the recti muscles, which are 
to be divided with the scissors close to their 
insertions in the sclerotic. 

Having made certain that the recti muscles 
are completely divided, one finger of each hand 
should press back the tissues on either side of 
the eye, so as to push the globe forwards 
and partially dislocate it through the opening 
which was made in the conjunctiva at the com- 
mencement of the operation. By this simple 
manoeuvre, the next step, the division of the optic nerve, is 
facilitated. The cut end of the tendon of either the internal 
or external rectus muscle should now be seized with the for- 
ceps, and the eye drawn over to one side, whilst the scissors 
with the blades shut and the curve towards the globe are 
passed backwards between it and the surrounding tissues. 
As they round the posterior curve of the eye, the blades 
should be opened, when, after gently urging them a little 
further onwards, the optic nerve will come within their 
grasp, and may be then divided. The eye may now be 
Sfted with the fingers forwards, and the oblique muscles 
or any other tissues which maybe still adherent cut through 
with the scissors, and the operation will be completed. 

When all the bleeding has ceased, t\ie o^ci^tl^ yq. *Oftfe 
conjunctiva, through which the eye laaa \>e«ix «ii»L^«ai^^'» 
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may be closed by drawing the edges together with a fine 
thread which is passed uirongh them at difTerent points 
and then tied. This is a finish to the op>eTation,« and 
gives an appearance of neatness to it at the time. It is 
not, however, essential, as the parts are afterwards com- 
pletely drawn together hj cicatrization. In the excision 
of inflamed eyes it is positively prejudicial, as it prevents 
the free escape of inflammatory exndations, and thns 
favours orbital cellulitis. 

Treatment after Excision of the Eye. — As a mle, the 
patient recovers so rapidly from this operation that but 
little after-treatment is required. A fold of wet lint should 
be kept over the lids, and all discharge from the wound 
carefully washed away from time to time with a little 
warm water gently syringed into the orbit with a glass 
syringe. The wound usually cicatrizes in from three days 
to a week, but a slight muco-purulent discharge from the 
orbit often continues for two or three weeks afterwards. 
This may be checked by a lotion of alum or tannic acid 
(F. 40, 60), which should be used with a syringe three 
or four times daily. It frequently happens that on look- 
ing into the orbit the cause of the continuance of the 
discharge may be seen in a small fungoid granulation 
sprouting from the cicatrix of the conjunctiva. This 
snould be removed by a single snip with a pair of curved 
scissors. 

If, however, instead of progressing thus favourably, 
symptoms of orbital celluhtis come on, warmth shomd 
be applied to the wound by frequent fomentations of hot 
water or decoction of poppy-heads, and afterwards by a 
linseed-meal poultice over the lids and brow. If the 
opening in the conjunctiva has been closed by a suture, it 
snould be at once removed. It is good practice in such a 
case to make a free incision through the wound in the 
conjunctiva into the cellular tissue of the orbit, so as to 
give free vent to all inflammatory exudations as they are 
effused. By thus encouraging suppuration and favouring 
the exit of the pus, the urgent symptoms will probably to 
at once relieved. The bowels should be freely acted on 
by a purgative, and the patient should be kept very quiet 
in a darkened room. It is seldom that any untoward 
symptoms follow the operation of excision of tne eye. 

Artificial Eyes. — ^In an ordinary case from six weeks 
to two mooths after \hQ opeta.\k>TL \a NiSaa \«ek. Xaxcl^ lot 
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commencing the nse of a glass eye. Time should be 
allowed for complete cicatrization to be effected, and for 
all swelling and discharge to subside before an artificial 
eye is introduced within the orbit. 

One of the most frequent inconveniences produced by 
too soon wearing an artificial eye is a chronic conjuncti- 
vitis with a muco-purulent discharge, which is often very 
troublesome to arrest. Another and a more serious annoy- 
ance is an inflammation of the conjunctiva and submucous 
tissue in the line on which the edge of the artificial eye 
rests, sometimes going on to ulceration. As the result 
of this, cicatrices are often formed, which render the 
adjustment of another eye very difficult, and sometimes 
impossible. 

"When a lost eje has been removed on account of the 
sound one suffering from sympathetic ophthalmia, an arti- 
ficial eye should not be allowed until all the sympathetic 
symptoms have been arrested, and the eye has remained 
quiet for at least six months. 

The following excellent rules are given to the patients 
at the Royal London Ophthalmic Hospital who have had 
the misfortune to lose an eye : — 

Instructions for Persons wearing an Artificial 
Eye. — It should be taken out every night, and replaced 
in the morning. 

To take the Eye out. — The lower eyelid must be drawn 
downwards with the middle finger of the left hand ; and 
then, with the right hand, the end of a small bodkin must 
be put beneath the lower edge of the artificial eye, which 
must be raised gently forwards over the lower eyelid, 
when it will readily drop out. At this time care must be 
taken that the eye does not fall on the ground, or other 
hard place, as it is very brittle, and may easily be broken 
by a f alL 

To put the Eye in. — Place the left hand fiat upon the 
forehead, with the fingers downwards, and with the two 
middle fingers raise the upper eyelid towards the eyebrow ; 
then, with the right hand, push the upper edge of the 
artificial eye beneath the upper eyelid, which may now be 
allowed to drop upon the eye. T\ve eyfe tkvjl^\, \Wcv\ifc 
Bupported with the middle fingers o£ t\i.e\ei^Via.YA,^'*^K^^*^ 
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the lower eyelid is raised over its lower edge witli the 
right hand. 

After it has been worn daily for six months, the polished 
surface of the artificial eye becomes rongh; when this 
happens, it should be replaced by a new one. Unless 
this is done, uneasiness and inflammation may result. 



CHAPTER IX 

DISEASES OF THE LACHRYMAL APPARATUS. 

Epiphora, or a watery eye, is an overflow of the tears. 
This overflow is not caused by an undue secretion of the 
lachrymal gland, but by some imperfection in the lachry- 
mal apparatus, through which the escape of the tears is 
retarded ; they consequently accumulate in the lacus at 
the inner angle of the eye, and from time to time flow over 
the margins of the lid on to the cheek. The exposure of 
the eye to cold or wind aggravates the epiphora by stimu- 
lating the lachrymal gland to an increased secretion of 
tears. Epiphora may arise — 

1. From a displacement of the punctum without any 
mechanical obstruction in the canaliculus, lachrymal sac, 
or nasal duct : — 

a. In old people a relaxed orbicularis frequently 
allows the lower lid to fall from the globe, and 
become slightly everted, and thus to draw away the 
punctum from its proper position with respect to 
the globe. 

p. A similar result is seen in lippitudo, p. 296, and in 
all cases of ectropion of the lower lid. 

2. Obstruction of the canaliculus : — 

a. From closure of its opening into the sac. 

j8. From some foreign body (fre(juently an eyelash) 

or from a small chalky concretion. 
7. From a tarsal cyst or stye pressing upon the 

canaliculus. 

3. Obstruction in the lachrymal sac, or nasal duct : — 
a. From. blennorrliCBa. ox cktoidfl inflammation of the 

sac. 



CHRONIC INFLAMMATION OF SAC, 283 

j8. From dacryo-cystitis, or acute inflammation of 

the sac. 
7. From stricture. 

5. From mechanical obstruction by tumours. 
Treatment. — As epiphora is to be regarded only as a 
symptom of derangement in some part of the lachrymal 
apparatus, the cause must be first detected, and then 
endeavours made to remove it. When the punctum is 
displaced, the canaliculus should be slit up, and means 
should be taken to restore the lid, if diseased, to a healthy 
state, or if everted, to its normal position. 

Foreign bodies or concretions in the canaliculus should 
be extracted. Sometimes this can be accomplished with 
the aid of a pair of iris forceps without any cutting ope- 
ration ; but if not, the canaliculus must be laid open, 
when all difficulty will be removed. The treatment of 
the other causes of epiphora which have been mentioned, 
will be found under their respective headings. 

Chronic Inflammation op the Lachrymal Sac — 
Blennorrhcea — Tumour of Sac — Mucocele — is a disease of 
slow progress and long duration. The patient generally 
is unable to say when it commenced, so long has he suf- 
fered from a watery eye; but an increase in the severity 
of the symptoms has induced him to seek advice. This 
is the tale of a large number of such cases. 

Symptoms. — Constant epiphora. The finger placed 
over the membranous portion of the sac, will detect a 
fulness, sometimes amounting to an absolute protube- 
rance, and a moderate pressure on this will cause a re- 
gurgitation of thick viscid mucus or muco-purulent secre- 
tion through one or both puncta. The degree of distension 
of the sac varies with the duration and severity of the 
disease. In some cases there is a mere thickening and 
dilatation of the upper extremity of the sac which may be 
felt with the finger just below the tendo palpebrarum ; 
whilst in severe and long-standing cases the sac is so 
enlarged as to be expanded along the border of the orbit, 
and to appear as a tumour the size of a bean, corre- 
sponding in position to the inner half of the lower lid. 
From the constant exudation from the canaliculi, the eye 
becomes irritable, the caruncle red, and the edges of tne 
lid excoriated. The sight is also frequently dimmed 
from films of mucus floating in t\ie \.^«Jt^ ^'CtCk^'^ *^^ 
cornea, and the patient is troubled \)y ^«uNrm^ ^e^*^^^^ 



284 DISEASES OF THE LACHRYMAL APPARATUS. 



to wipe away the accumulated tears from the inner angle 

Treatment. — The first course to be pursued 
is to slit up the canaliculi, and examine with 
a probe the lachrymal sac and nasal duct, to 
determine if there is a stricture or any other 
change in the mucous track to account for the 
long-continued obstruction and discharge. 

A stricture may exist in three places : — 

a. At the point where the canaliculns joins 
the sac. 

/3. At the line of junction of the lachrymal 
sac with the naf^al duct. 

7. Close to the opening of the nasal duct 
into the nose. 

The first and second are the most frequent 
sites for stricture. 

a. A stricture at the point where the canali- 
culus joins the sac is recognised by the ob- 
struction the probe meets with as it is passed 
onwards ; instead of entering the sac and 
striking against the internal bony wall of the 
canal, its progress is arrested by the outer 
membranous wall of the sac, which, when 
pressed upon by the point of the probe, draws 
inwards the margin of the lid, and imparts a 
feeling of elastic resilience. For such a case 
the following course should be adopted: — A 
guarded knife should be passed as a probe 
along the slit-up canaliculus until it reaches 
the sac, when, failing to find the opening of 
the duct, the guard is to be drawn back, and 
with a little pressure the point of the blade 
will be made to enter the membranous por- 
tion of the canal. A free opening should now 
be made in the sac, and the knife having been 
withdrawn, the narrow end of a Weber's coni- 
cal sound (fig. 65) should be passed through 
the wound into the lachrymal canal. The 
patient should be seen daily for the first few 
days after the operation, and afterwards every 
third or fourth day, in order to insert between 
the hps of the wound a Weber's sound, or 
Bowman's dilator, to "keep the oi^emng in the sac from 
closing during the cicatrizmg pencA. 
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In such cases I frequently now nse a style (fig. 66) 
made of soft silver which can be easily bent to any cnrve 
to facilitate its introduction. A probe should 
be first passed to measure the lachrymal canal, Fig. 66. 
and the style should be then cut to such a 
length that its end may rest on the floor of the 
nose whilst its bent extremity lies on the edge 
of the lid. If the style does not create much 
irritation, it may be worn continuously for a 
week or ten days; it should then be removed 
every two or three days, and left out for a few 
hours, but again reintroduced ; ultimately, before 
the style is abandoned, it may be worn only 
at night and removed in the morning. In 
this manner a callous opening may be formed 
which will never close. 

There is one danger in using a style — if it 
be cut too short it raay slip into the sac. This 
accident may be avoided by following the direc- 
tions I have given ; but if it should occur and 
the style cannot be withdrawn through the aper- 
ture by which it was introduced, the lachrymal sac must 
be laid open externally, and the style removed by a pair 
of forceps. The possibility of the style slipping into the 
sac is lessened, if, as suggested by Mr. Oritchett, its 
extremity be curved more into the form of a hook than 
is shown in the woodcut. 

/3. If the stricture should be at the junction Fio. 67. 
of the lachrymal sac with the nasal duct, a probe 
should be introduced twice a week until it passes 
with facility ; or the narrow end of Weber's coni- 
cal sound may, with a little steady pressure, be 
urged through the stricture, and by a rapid 
dilatation assist the progress of the cure. It is 
to these cases that Dr. Stilling's plan of in- 
cising internally the mucous membrane of the 
lachrymal canal seems suitable. The canaliculus 
having been laid open in the usual way, he first 
passes a Weber's conical sound (fig. 65), to ascer- 
tain the position of the stricture and also to 
dilate sufficiently the opening in the membranous 
sac to allow of the easy passage of his knife (fig. 67). 
Having withdrawn the sound, he introduces his knife., 
with which he incises the mucous meTOL\iTBbti<ft oi >i>pia ^^^\^ 
at the site of the stricture in three or iovxr ^v^^t^xiX. ^^J^3a.R« 
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until the blade can be freely turned in all directions. If 
after having dilated the stricture, a muco-purulent dis- 
charge continues, th(^ sac should be washed out two or 
three times a week with an astringent lotion (F. 40, 60). 

My own experience is against ^is mode of treatment, 
as it is very severe, without any corresponding advan- 
tage. 

Mr. Couper speaks favourably of probes made of the 
Laminaria digitata, which he has used to dilate the 
stricture. After their introduction they rapidly absorb 
moisture from the canal, and swell out to three or four 
times their original size. 

y. When the constriction is at the lower end of the 
nasal duct close to its opening into the nose, the stricture 
should be rapidly dilated at the first introduction of the 
probe by a steady forcible pressure, and the communica- 
tion with the nose be at once restored. A probe should 
be afterwards passed a few times, at intervals of two or 
three days, to keep the orifice open. 

In those cases where there is much distension of the 
sac, it will be necessary to persevere in washing out the 
lachrymal canal with an astringent injection, and at the 
same time to give the patient some slightly stimulating 
lotion (F. 20, 21), to drop twice a day into the inner angle 
of the eye. By steadily continuing this treatment the 
dilated sac will usually shrink to its normal dimensions. 

On several occasions where the membranous portion of 
the canal was so dilated as to form a tumour which ex- 
tended beyond the centre of the lower lid, I have cut 
down upon the swelling, and excised the whole of its 
expanded anterior wall. The patients have made satis- 
factory recoveries, but the process of cicatrization has 
generally been rather slow. It is an operation, however, 
which is never needed except in extreme cases. 

Acute Inflammation op the Lachrymal Sac — 
Dacryo-cystitis — usually attacks only one lachrymal sac, 
although I have seen both involved at the same time. It 
is generally preceded by epiphora or watery eye^ and it 
will occasionally follow an acute attack of catarrhal oph- 
thalmia, when it appears as if the conjunctival inflamma- 
tion had spread by an extension along the canaliculi to 
the mucous membrane of the sac. 
jTAe symptoms are most axiute — ^^m,\i^"afc,Tedne8s, and 
swelling over the sac, extending \» Ni^^^'^^'^^f^'t ^x^^ 
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lower eyeKds, wliich are frequently so oedematous as to 
be closed over the eye. The paia is often excessive ; the 
slightest pressure with the finger oa the sac being almost 
intolerable. These symptoms continue to increase, when 
suddenly the patient experiences a sense of relief. The 
inflamed sac distended with pus has given way, and the 
discharge has escaped into the cellular tissue between the 
skin and the membranous sac. A superficial abscess is 
now fonned, and the pus gradually makes its way to the 
surface, and points a little below the tendo palpebrarum. 
If the disease be allowed to progress untreated, the puru- 
lent contents of the sac are discharged through the 
ulcerated opening on the face ; the inflammation subsides, 
and the parts slowly regain their normal appearance ; 
but frequently a fistula remains in the site of tne wound 
which communicates directly with the sac, and through 
which there is a constant flow of tears on to the cheek. 
The early symptoms of acute inflammation of the sac 
closely resemble those of a severe attack of catarrhal 
ophthalmia, as they are often associated with a muco- 
purulent discharge from the eye ; but in all cases of doubt 
the pressure of the finger over the lachrymal sac will, by 
the pain it produces, at once remove all obscurity. 

Treatment. — During the acute stage when pus is form- 
ing, fomentations of hot water, or of decoction of poppy- 
heads, should be frequently used, and in the intervals a 
warm linseed-meal poultice may be applied over the part. 
As soon as there is reason to believe that the sac is dis- 
tended with pus, an external opening is to be made to 
give vent to it. An ordinary cataract knife should be 
made to enter the membranous sac a little below the 
tendo palpebrarum, and as the blade is withdrawn the 
incision should be carried downwards and outwards 
through the skin and deep tissues to the extent of about 
half an inch. A small strip of lint is then to be placed 
in the wound to prevent its edges uniting, and a linseed- 
meal poultice applied. In three or four days' time, when 
all the swelling has subsided, the canaliculi should be 
slit up, and one of Bowman's probes, or the narrow end 
of Weber's sound, be passed into the sac. If any stric- 
ture is detected, the probes ought to be passed twice a 
week for a short time. If after a fortnight or three 
weeks a muco-purulent discharge should continue, the 
sac must be washed out with an aatTmgeia\.\c>\Ka\i v;^. ^, 
43, 50), either with an india-rubber \)olt\e V\^i)a. «. Y^o^^^'^ 
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constructed tubular nozzle, or, what is far better, with 
one of Wells's lacbrymal sac syringes. This operation 
should be repeated twice a week until all discharge 
ceases. 

Fistula of the Lachrymal Sac is one of the results 
which occasionally follow acute inflammation and abscess 
of the sac. A small sinuous track exists between the sac 
and the integument, through which the tears ooze on to 
the cheek. I have also seen a lachrymal fistula remain 
after the patient has given up the wearing of the old- 
fashioned style, which was introduced by an opening 
made in the sac through the skin just below the tendo 
palpebrarum. Lachrymal fistula is occasionally asso- 
ciated with necrosis or caries of the bones forming tbe 
lachrymal canal. 

Treatment. — In all fistulae connected with mucous canals 
the course to.be pursued is, first to cure the stricture and 
restore the raucous track to a healthy state, and the 
fistula will then generally close of itself. This rule holds 
good in lachrymal fistula3, and for this purpose the canali- 
culi should be laid open, and a probe passed into the sac 
and nasal duct to ascertain if there is any stricture or 
disease of the bony walls. 

If a stricture be detected it must be dilated with probes, 
or with Weber's sound, in the manner already directed in 
page 284. Should there be a chronic thickening of the 
mucous membrane, with a muco-purulent discharge, the 
sac must be washed out twice or three times a week with 
an astringent lotion by means of an india-rubber bottle 
or Wells's lachrymal syringe. If this treatment fail, the 
fistula should be laid freely open into the sac with a 
cataract knife, the point of which is to be passed through 
the fistulous opening on the face into the membranous 
portion of the canal. Into the wound thus made a piece 
of lint is to be introduced, bat it should be removed in 
twenty-four hours, after which, the cut edges may be 
allowed to unite. This treatment, combined with the use 
of probes and syringing out the sac, seldom fails to cure 
the fistula. In those cases, however, where the fistulous 
opening on the face is large, as when a style has been 
long worn and afterwards abandoned, it will be often 
found of service to pare the edges of the opening and 
unite the raw surfaces with a fine suture. 
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Epiphora, prom Mechanical Obstruction by Tu- 
mours. — ^The cavity of the lachrymal canal may be par- 
tially or completely occluded by tumours, which 
either take their origin from within the sac, or Fig. 68. 
from those which grovf from the antrum, the 
nostril, or from the base of the skull. It would 
be out of place here to discuss the nature and 
treatment of such growths ; they will be found 
fully described in works on general surgery. It 
is sufficient to indicate that epiphora may be 
caused by the presence of tumours either 
within, or in the neighbourhood of the lachry- 
mal sac, that the surgeon may not disregard the 
possibility of their existence in obstinate cases 
which have persistently resisted all treatment. 

To SLIT UP THE Canaliculus. — There are 
several ways in which this operation may be per- 
formed. 

1. The canaliculus may be laid open on 

Critchett's director (fig. 68). The patient being 

seated in a chair, the operator stands 

Fig. 69. behind his head, and introduces the 

I point of the instrument, which he holds 

between his finger and thumb, along the 

canaliculus, and then drawing the lid 

outwards with his ring finger to render 

the parts tense, he with the other hand 

slits up the duct by passing a cataract 

knife along the groove of the director. 

Care should always be taken to keep 
the incision external to the caruncle, as 
if the edge of the knife as it is run 
along the director is turned too much 
towards the eye, the canaliculus will be 
divided only up to the caruncle, beneath 
which the remainder of the duct will 
tunnel, unless, indeed, the caruncle 
be divided, which it is always desirable 
to avoid. 

2. The canaliculus may be slit up by 
Wecker's knife, which consists of a fine blade of the shape 
and size represented in fig. 69, with a minute button at 
its extremity. This is introduced into the ^w\iQ.WT£i, vixA 

u 
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run along the canal, when, by slightly raising the hand 
and giving to the blade a catting movement, it is made 
to divide the canaliculus to the eSent required. 

3. The canaHculus may be laid open by a pair of fine 
scissors. 

Obliteration of the Lachrymal Sac is an operation 
which has been frequently performed by some Continental 
surgeons of eminence in cases of obstinate chronic inflam* 
mation which have resisted other modes of treatment. 
Various means have been adopted for the purpose of 
destroying the mucous membrane of the lachrymal canal, 
such as laying open the sac by a free external incision, 
and apply mg to its interior either the actual cautery, 
the galvano-cautery, nitrate of silver, potassa c. calce, 
chloride of zinc, or some other strong caustic. My own 
feeling is decidedly averse to this mode of treatment ; the 
few patients who have come under my notice, after having 
been submitted to it, having stronply prejudiced me against 
the operation. They have been illustrations of the diffi- 
culty, well known to all practical surgeons, of destroying 
a mucous canal. In each case the lachrymal sac was not 
obliterated, but the nasal and canalicular openings were 
completely closed, and as a result there was a quantity of 
pent-up secretion which distended the sac, and formed a 
globular tumour below the tendo palpebrarum. There are 
lew cases of chronic lachrymal disease which will not ulti- 
mately yield to well directed and continuous treatment. 

Removal op the Lachrymal Gland. — Mr. Zachariah 
Laurence, in No. 12 of the Ophthalmic lieview^ advo- 
cates strongly the removal of the lachrymal gland as a 
radical cure for lachrymal disease. He states as the result 
of his own experience of this treatment in abscess of the 
lachrymal sac, "that after a varying time the secre- 
tion of pus from the mucous membrane of the sac de- 
creases and finally disappears." After discussing fairly 
the merits of this operation, and the mode of performing 
it, he cites some of the evil consequences which may 
follow. " In most cases," he says, " slight conjunctivitis 
ensues ; this in one case ran on to inflammation of some 
of the deeper structures, which however gradually sub- 
sided under appropriate treatment, without inflicting any 
permanent injury to the eye. But by far the most serious 
result which may follow t\ie oi^et^Ahovx Sa ^\sm% of the 
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upper eyelid. This was, in almost every case in which I 
observed it, of purely inflammatory origin, and gradually 
subsided spontaneously, but in a few instances it was 
apparently due to a partial division of the levator 
pa^ebraB." 

This operation, in mv ojjinion, should never be per- 
formed for the relief of epiphora arising from disease 
of the lachrymal sac, as the evils which may result 
from it are greater than those which it is intended to 
cure. 

When from any cause it has been decided to excise the 
lachrymal gland, the operation adop»ted by Mr. Zachariah 
Laurence* may be performed. An incision is to be made 
immediately below the upper and outer third of the orbital 
ridge through the skin and the fascia connecting the 
periosteum of the orbit with the upper edge of the tarsal 
cartilage. The gland is then to be carefully felt for with the 
finger, and having made out the exact position, it is to be 
seized with a pair of hooked forceps and drawn forwards 
out of the wound, whilst its cellular connexions are care- 
fully severed with the knife. Free haamorrhage often 
accompanies the operation, but the bleeding may generally 
be arrested by a stream of cold water from a sponge. The 
wound should not be finally closed until all bleeding has 
ceased. 

Diseases of the Lachrymal Gland are extremely rare ; 
so seldom indeed is the gland affected, that in the Reports 
of the Royal London Ophthalmic Hospital for ten years, 
from 1867 to 1867 inclusive, out of a yearly average of 
over 12,000 new cases only twenty of " diseased lachrymal 
gland" are recorded. No doubt the lachrymal gland is 
often secondarily involved in malignant tumours of the 
orbit, but this is apt to be overlooked from the fact that 
the gland is either excised unnoticed with the morbid 
growth, or else it is sloughed out by the action of the 
caustics which are afterwards used to destroy any portions 
of the tumour which may have been left behind. Although 
the lachrymal, like all conglomerate glands, enjoys a 
special immunity from disease, yet it is not altogether 
exempt, and to those affections to which it may be sub- 
jected I shall now refer. 



♦ Op/jthalmic Review, l^o. VI, ^. ^^1 . 
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Inflammation op »he Lachrymal Gland — Dacryo* 
adenitis — may be either chronic or acnte ; generally, how- 
ev^er, it is the former. It may occur without any apparent 
cause, or it may arise from injury. 

Symptoms. — When chronic there is tenderness and 
enlargement of the gland, which can be felt by the finger, 
beneath the outer part of the edge of the roof of the orbit, 
and occasionally a prolongation of the enlarged gland will 
extend into the upper lid. There will be pro&,bly also 
some oedema of the oculo-palpebral fold of conjunctiva 
and redness of the lid. If there is much swelling of the 
gland, the eye will be displaced downwards and inwards. 

In one case of subacute inflammation of the lachrymal 
glands which was under mjr care, both glands were affected 
symmetrically, and a portion of the enlarged glands could 
be seen and felt in the outer part of each upper eyelid, 
causing the lids to droop over the eyes. Under a few 
weeks* treatment the swelling of the glands completely 
subsided. The disease in its progress seemed to be very 
analogous to an attack of mumps or inflammation of the 
parotid glands. 

If the inflammation is acute there will be pain, redness, 
and swelling in the region of the gland, with oedema of" 
the lid, and chemosis of the conjunctiva. These symptoms 
may subside under treatment, or they may go on to the 
formation of pus. 

Treatment. — For the cZiromc inflammation of the gland 
small doses of the iodide of potassium (F. 81), or of the 
iodide of ammonium, may be given, and an ointment of 
ammonii iodid. gr. 30, adipis gr. 240, may be gently rubbed 
night and morning over the swelling, or the eyelid may be 
painted every or every other day with the tincture of 
iodine. For the acute symptoms one or two leeches may 
be applied to the temple, and a warm linseed-meal poultice 
over the eye. If the inflammation should continue, and 
pus form, an incision should be made in the line of the 
or}>]*t to give vent to it, as soon as there is sufficient 
evidence of its presence. 

Cysts of the Lachkymal Gland — Dacryops — may 
arise from acnte inflammation and abscess, or from injury. 
Tlieir formation is apparently caused by an obstruction 
more or less complete of one of the excretory ducts, in 
which the secretion of the gland accumulates ; the walls 
of the canal become distended., ^.tx^ a. «msi\ ^l^^atic tumour 
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shows itself in the locality of the lachrymal gland, over 
which the skin is freely moveable. In a paper by Mr. 
Hnlke on this subject, in vol. i. of the " Ophthalmic Hos- 
pital Eeports," he says : " The most characteristic and 
striking sign of dacryops is the sudden enlargement which 
the tumour nndergoes when the patient cries." If the 
cyst attains a large size it may seriously interfere with 
tne movements of the eyelid. 

Treatment — The most efficient method of dealing with 
these c^sts is by the establishment of a permanent fistula 
on their inner or conjunctival surfaces, by which the tears 
may constantly drain away. For the mode of accom- 
plishing this, see Treatment op Fistula, op Lachilymal 
GrLAND, in the next section. An attempt to dissect the 
cyst out through an incision of the skin is apt to lead to 
tne formation of a permanent external fistula. 

Fistula of the Lachrymal Gland — Dacryops fis- 
tulosus — may be the result of an abscess of the lachrymal 
gland which has burst externally ; or of a cyst of the gland 
or of an incised wound. There is a minute opening in the 
upper and outer surface of the lid, through which the tears 
from time to time trickle. 

Treatment. — The edges of the fistulous opening may be 
pared with a fine scalpel, and be then brought together 
with a single wire suture ; or the end of a fine-pointed 
cautery, having been made hot, may be introduced into 
the fistulous orifice; or the galvano-caustic apparatus 
may be used in a similar manner. The plan of treatment, 
however, which was adopted by Mr. Bowman, in a case 
recorded by Mr. Hulke,* was so successful that I will 
quote it in detail. " A single thread of silk was armed 
with a needle at each end, and one of the needles was 
introduced into the fistulous orifice in the skin on the 
outer surface of the eyelid, and carried for a short distance 
xipwards ; it was then made to pierce the fibro-cartilage of 
the lid and the conjunctiva, and the thread was drawn out 
at the inner surface of the lid. A similar manoeuvre was 
repeated with the other needle, and the thread was drawn 
out at the inner surface of the lid at the distance of a 
quarter of an inch from the first, and a little nearer the 
attached border of the lid. In this way the cyst was 



* Eojal London Ophthahnic HoBp\ta\ ^e^oxV^ nc\. \. ^ A'^'^- 
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I)ierce<i at two points by tbe thread wliich encircled in a 
oop the small intervening portion of tissue. The two 
ends of the thread were then brought out at the outer 
commissure, and secured upon the temple with a piece of 
sticking-plaster. The presence of the thread occasioned 
very slight annoyance ; the conjunctiva lining the upper 
ejrelid l^came a uttle swollen and injected, ana tears con- 
tinued to flow from the orifice in the skin, but less abun- 
dantly. Ten dajrs afterwards, the thread was replaced by 
a thicker one, which produced more irritation, and the con- 
junctiva immediately around it became slightly granular. 
An attempt was now made to close the apeiture in the 
skin. It was drawn out with forceps and cut off with 
scissors, together with the little piece of skin immediately 
around it. The edges of the wound were brought together 
with two serres fines, which were replaced on the evening 
of the same day by slips of plaster. When she was ne^ 
seen, after an interval of four days, the wound had quite 
healed, and the fistula in the cutaneous surface of the Hd 
had perfectly closed." In another week the thread was 
withdrawn, and the small bridge of tissue which had been 
encircled by the loop, cut out. " This opening in the con- 
junctiva continued patent, and there was no farther 
collection of mucus nor tears in the cyst." 

Simple Hypertrophy or Chronic Enlargement of 
THE Lachrymal Gland is occasionally met with. The 
enlarged gland forms an unsightly prominence in the 
upper and outer part of the orbit. 

Treatment, — The unguent, ammonii iodid. gr. 30 ad 
adipis gr. 240, may be rubbed into the swelling night and 
morning, and small doses of the potass, iodid., or of the 
syrup, ferri iodid., may be given twice a day. Shotdd this 
treatment have no effect, the unsightly prominence may 
be excised ; or the whole gland may be removed. In a 
case lately under the care of my colleague, Mr. Streatfeild, 
he removed the protruding portion and left the remainder 
of the gland. The patient made a satisfactory recovery, 
and has since continued well. 

Sarcoma op the Lachrymal Gland is a very rare 

disease. In the few cases which I have seen, it has 

occurred as an infiltration into the gland tissue, and 

^rmed a distinct tumour gro'sraig m\^ \JtL^ xrg^^t «^^Ud 
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from beneath the upper and outer edge of the orbit. The 
following case was under my care at the Ophthalmic Hos- 
pital : — ^A poor woman, aet. forty-two, first came to the 
hospital on December Slst, 1872. There was then dis- 
tinct proptosis; the eye was bulged forwards and at the 
same time pressed downwards and inwards. A firm 
tumour could be distinctly felt with the finder at the outer 
margin of the orbit corresponding to the situation of the 
lachrymal gland. The disease, she believed, commenced 
about two months before she applied to the hospital The 
patient was kept a few weeks under observation, but as 
the proptosis increased she was in February admitted into 
the hospital. I then removed the lachrymal gland, with 
the new growth, hj a single incision just below the upper 
and outer third of the orbital ridge. See Opekation for 
Removing Lacheymal Gland (p. 290). The patient soon 
recovered from the operation and was able to leave the 
hospital. She was relieved of all the previous suffering ; 
but as the result of the operation she had complete ptosis, 
and palsy of the sixth nerve, so that she could not evert 
the eye. These evils were undoubtedly caused by some 
laceration of the levator palpebrae and sixth nerve in the 
removal of the tumour, which pressed upon those stric- 
tures. The following is a report of the examination of 
the tumour by Mr. Nettleship, the Curator of the Museum : 
" The portion removed was a flattish tumour somewhat 
irregularly divided into about three or four parts or lobes, 
one of which was very firm, feeling almost like a nodule 
of scirrhus, while the others had a somewhat firmer con- 
sistence than normal lachrymal gland tissue. The entire 
tumour was about the same shape as the lachrymal gland, 
and consisted of the whole of that organ. It was, however, 
considerably larger in area, though not much thicker than 
the normal gland. A microscopical examination was 
made after moderate hardening in alcohol, and the growth 
proved to be a small-celled sarcoma of the lachrymal 
gland. The proper gland-tissue was sparingly scattered 
through the tumour, and much of it had probaoly become 
atrophied by pressure. The morbid growth appeared to 
start from the interfoUicular connective tissue oi the gland, 
where the normal nuclei became more numerous. A stage 
later showed these developed into spindle-shaped cells ; 
after this it seems that most of the new elements remained 
Btationarf at the round-cell stage, bo t\ia\i> m i'Mi\»^*0cLOwi!^ 
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of the tnmoTir was composed of small round or roundly 
oval cells squeezed tightly together, and intersected witn 
more or less strands of elongated cells and threads of 
normal fibrous tissue." 
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Tinea Tabsi is a disease of the follicles of the eyelashes. 
It is chronic in its progress; difficult to completely subdue, 
and very recurrent. In the early stage the margins of 
the lid are red and irritable ; there is at first an excessive 
secretion from the follicles of the cilia, which accumulates 
during the night, and causes the lids to be gummed to- 
gether in the morning. As the disease advances, the 
discharge becomes purulent and cakes into scabs, which 
adhere to the margins of the lids, and to the lashes. 
Small pustules then form at the roots of the lashes, and 
these burst and leave superficial ulcerations, which are 
generally covered with yellow crusts. The eyelashes 
gradually fall out, and die edges of the Ld lose their 
sharp outline, and become rounded, thickened, and 
everted. With the eversion of the tarsal borders, the 
punctum lachrymale is drawn away from the globe, and 
there is a slight but constant overflow of tears, which, ex- 
coriates the lids and keeps up the redness and irritation. 
To this, the extreme stage of tinea tarsi, the term UppV' 
tudo has been applied. 

Tinea tarsi is very common amongst all classes, but 
especially amongst tne poor. It is frequently associated 
with debility and constitutional derangement, and is one 
of the sequences of scarlatina, measles, and whooping- 
cough. Patients who have once sufiered from it are verjr 
apt to have recurrences when from any cause their 
health fails. 

Treatment, — One of the most important elements in 

the treatment of tinea tarsi is strict cleanliness. The 

lids should be bathed with warm or tepid water night and 

morning, and all scabs oi dried ^ftcteX.\Q»ii \i^ T«raa'«red be- 

fore the application oi any oi t\i^ xemft^^X ^^oXa. ^li. 
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going to bed a little of the unguent, hydrarg. nitratis 
dilut. (F. 115), or of the unguent, hydrarg. oxidi rubri 
dilut. (F. 116) should be smeared on the tarsal edges ; 
and in the morning after the lids have been thoroughly 
cleansed from all the discharge which has accumulated 
on them during the night, they should be bathed with a 
mild astringent lotion (F. 41, 43). The lotion may be also 
used several times during the day. In children, when the 
eyelashes are veiy long, it is often of service to cut them 
off close to the lids with a pair of scissors, as the lids are 
more easily kept clean when there are no lashes upon 
which the discharge can cake. This plan of treatment is 
usually sufficient to cure a slight case of tinea ; but where 
there are superficial ulcerations or pustules at the roots 
of the cilia, other means must be adopted. Each morning 
after the lids have been freed from all discharge, a solu- 
tion of nitrate of silver, gr. 5 to gr. 10 ad aquae 5 1 » should 
be applied with a camel's-hair brush to the pustules or 
ulcerated spaces between the lashes ; or they may be 
touched twice or three times a week with a stronger solu- 
tion of nitrate of silver, or with the diluted nitrate of 
silver points (F. 6). In the worst cases, where the edges 
of the lids are rounded, thickened, and excoriated, with 
the puncta drawn away from the globe, the canaliculi 
shocdd be laid open in the manner directed at page 289, 
so as to form conduits along which the tears may flow 
into the sac; and a weak solution of nitrate of silver 
should be painted daily on the red excoriated margins. 
Where there is great irritability and excoriation of the 
tarsal edges, I have found much benefit from the use of 
the lotio boracis (F. 51). Whilst ordering local applica- 
tions to the lids, attention must also be paid to the state 
of the patient's health. Tonics of iron and quinine 
usually do good ; but in very chronic cases, accompanied 
with a thickened and eczematous state of the lids, 
small doses of the liquor arsenicalis given twice or three 
times a day will be often of service. It is, however, a 
medicine which should be seldom prescribed for young 
children. 

HoRDEOLUs — stye — ^is a small boil on or near the margin 
of the lid. It is closely connected with one or more of 
the cilia, and in some cases it seems as if the stye waa 
simply a suppuratmg hair follicle. Greuet«iS\:3 q>tX^ ^"v^fe 
fftj-e appears at a time on the lid, but o\kftTft «i.x^ '^er^ ^a^^» 
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to follow. A sncceRsion of tliem is indicative of an ener- 
vated state of health. 

Treatment, — In the very early stage, when the patient 
feels that a stye is coming, and before suppuration has 
commenced, I have thoa^ht that I have on several occa- 
sions succeeded in arrestmg its progress by drawing once 
across the tender spot on the tarsal edge a point of 
the mitigated nitrate of silver (F. 6), or a camel's-hair 
pencil charged with nitrate of silver, as directed at page 
46. It is a remedy worth trying, as if it fails, the patient 
has in no way suffered. During the advance of the stye, 
warm applications are best ; fomentations with hot water, 
or the decoction of poppy -heads, and a warm poultice at 
night covered with a piece of oil-silk. It is seldom neces- 
sary to pimcture a stye ; the pus will select its own site 
at which to point and make an exit for itself. The bowels 
should be cleared of all irritating matter by a purgative, 
and some tonic prescribed; usually the mineral acids 
with bark (F. 67), or quinine with the perchloride of iron 
(F. 72), agree very well. In children, the pulv. cinchonsB 
cum soda (F. 133), or mist, cinchonse (F. 123, 124), or 
some preparation of iron (F. 129, 130), may be ordered. 
When all suppuration has ceased, the lids may be bathed 
with a slightly stimulating lotion (F. 43), and at bedtime 
a little of the unguent, hydrarg. nitratis dilut. (F. 115) 
may be smeared on the tarsal edges. 

Eczema op the Eyelids frequently accompanies stru- 
mous corneitis and phlyctenular ophthalmia in children. 
It is often associated with eczema behind the ear and 
sores about the nostrils. 

Treatment — If the child is seen at the commencement 
of the disease, when the eczematous symptoms are 
acute, the bowels should be well acted on witn a powder 
(F. 139, 143) ; and a mixture should be given repeatedly 
during the day, with small doses of tartarated antimony 
(F. 121). The diet should be strictly regulated. The 
best local application will probably be the lotio boracis 
(F. 61) ; but if this should fail, a lotion with zinci oxid. 
(F. 46) may be tried. Ointments generally irritate, and 
in most cases should be avoided. After three or four days 
the antimonial mixture should be omitted, and a prepara- 
tion of bark or iron be ordered (F. 123, 129). 

Trichiasis is an irreRxxlaT to^Cieraex^ ^1 '^kjka «^^- 
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some of which are inrerted and often stunted in 
^owtli. By their friction against the globe they 
levere irritation ; and when the inverted cilia broBit 
: the cornea, the^ render it nebulous and vaacnlar, 
sis may be partial, that is, limited to a few laahes, 
naj affect the whole row. For the cansea and 
ent of trichiasis, see the next section. 

ICHiAsrs ia when from some oanae the bnlbs of the 
ave been bo shifted that there is a distinct doable 
' lashes. The inner row is usually 

inwards, and eometimea ao com- Fia. TO. 
, that the lashes cannot be seen 
t slightly everting the lid with the 
DistichJaeis may be partial, or it 
volve the whole of the Cilia. 
causes of both trichiasis and disti- 

are pumlent and granular ophthal- 
The contraction of the palpebral 
ctiva, which takes place during the 
; of the granulations, pulls upon the 
iB of the lid, and causes a displace- 
if the bnlbs of the cilia, and an 
ition of the tarsai cartilage. 
Im-ent. — The best operation for severe 
if trichiasis or diatichiasis is excision 
whole row of the ciha. The patient 
I rapidly and permanently relieved 

long felt trouble, and the disfignTB- 
H very slight. It ia not to be Com- 
eth the nnsightlinesB produced by a 

the oculo-palpebrd fold of skin, 
is the usnal result of those operations 
endeavour to rectify the displaced 
by shortening the integament of the 
lid. It is seldom necessary to excise 
a of the loirer bd, as the removal of a 

skin with the corresponding portion 
orbicnlaris will usually suff«ie. (See 
H.) In slight cases, where only a 
;he cilia are affected, the distorted or 
ed lashes may be polled ont with a 

cilia forceps (fig, 70), or they xokj 
Bed. If the inverted laabea m^oife 
i aa half the tarsal margin, it ia Yie^tet \» ci's«.« 
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tba entire tow, as it is less noticeable than when balf Uie 

length of the cilia have been removed. 

Opbratiom poe thb Removal of the BiELiSHBa.— This 
consists in first splittiD); the border of the tarsal cartilage, 
and then eicising the thin wedge of it in which the hnlbs 
of the laahes are embedded. 

The lid being drawn tense hj one hand of the operator, 
with the other he makes a long incision with a CEktaraet 
knife alon^ the inner or ocniar edge of the laehes, and 
of a snlGcient depth for the point of the knife to pass 
bejond their roots. A second moisitfn is now to be made 
on the outer surface of the lid jast behind, but parallel to 
the row of lashea, so as to cut through the integnment 
and the mai^in of the cartilage jast above the bulbs of 
the cilia -. the depths of the two incisions will thus meet, 
and the whole row of lashes will be excised. The cut 
surface of the carti- 
lage should now be Pig. 71. 
earcfaWy aeariTied 
over, 80 that it' auy 
of the bulbs of the 
lashea have escaped 
excision they may 
be removed ; should 
any be left, 
lashes will sprout 
again from them, 
and the object of the / 
oparation will not be ^ 
completely t'aldlled, j 




single eyelash 
bruBbing against the cor- 
nea will caese considerable 
irritation. The bulbs of 
the lashes may be recog- 
niKed by their appearing 
as fine blact dots. 

Lastly, the shin should 
be gently pressed over 
tt'io c\A eCi^e ot the carti- 
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wet lint be applied lo the eye with a bandage. No sutures 
should be nsed. 

By this operation the lid is not Fio. 72. 

shortened, for the edge of the car- 

til^e is simply split, and the thin 
vre>^ of it removed in which the 
lashes are implanted. I 

To fiuiilitate the performance of I 
this operation, either Snellen's eye- 
lid forceps (fig. 71), or the horn 
spatnla (fig. ^), may when prac- 
ticable be nsed. If Snellen's for- 
ceps are selected, the lower rblade 
shonld be gently insinuated be- 
neath the npper eyehd as far as it 
will pass, and then with a few turns 
of the screw, a metallic clamp is 
made to compress firmly the cir- 
cumference of the lid with tho ex- 
ception of its tarsal border, which 
is left free for the operator. 

Repositio Ciuorum. — This old 
operation was first described by 
CelsuB. It was revived by Dr. 
Snellen, of Utrecht, and has since 
been advocated bj Dr. Argyll Eo- 
bcrtsou in a paper in the Edinb-wrgh 
Monthly Journal for May, 1874. 
The following is his account of the 
operation: — "The principle of the 
operation consists essentially in 
causing the offending eyelashes to 
be mechanically turned away from 
tbe eye, and made to grow more or 
leas in the proper direction by 
making them pass nnder a narrow 
bridge ot skin. Tike following is 
the method of performing the ope- 
ration : — A very fine curued needle 
has the two extremities of a very 
fine waxed silk ligature (or hair, as 
Celsus directs) passed through its 
eye. The needle,heing firmlygrasped 
by aaitable tbrceps, is then passed 
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throngh a narrow fold of skin at the very ™a,rein 
of the lid, close to one of the mverted ejelaBhes. Tbe 
point of introduction should be external to the point of 
emergence of the eyelash, bnt aa close to it aa pognble; 
and tne needle should be brongbt out after passing about 
i'" or 1"' nnder the skin. The needle and hgatare should 




the point of emeigence 
ui nn ioverted ejelssh. (The direclioa nf the needle bss been 
represented a little oblique, not to complicBits the diagram.) 

he drawn through nntil a small loop alone remains, when, 
by means of a fine pair of forceps, the eyelash is passed 
through the loop. Traction is then made on the Ucatnre, 
and the loop with entangled eyelash is drawn through 




f Jte tunnel in the bViti, The other misdirected eyelashes 
are similarly treated. 



. EEPOSmO CILIOBUM. SOS 

" Very little irritation followa this operation, and no 
Bpticialaft^r-treatmentianeceBsarj, The patient, however, 
must be warned against touching or rnbbing the ejelasheB 
foT twenty-four hours after the operation, as he might thua 
force the eyelashes back out of their new channel. 




Elg. 75 represents the eyelash in ita altered position. 

" This operation is only applicable to those cases of partial 
trichiasiB in which the eyelashes inverted are few in number 
and of considerable size." 

Various means have been tried for the deatmctioD of 
the hair follicles by eauBtics, but the treatment is only 
applicable to those cases where the displacement of the 
lashes Ib limited, and even then it is not very satisfactory. 

Dr. Herzenstein* has recommended the use of a seton 
for the destmction of the bulbs of the cilia, and in cases 
nt partial tricbiasLS it seems applicable. One end of Ute 
thread is first introduced by a fine needle throngh the edge 
of the tarsal cartilage, and passing it upwards sabcnta- 
ueously it is brought out at a point beyond the roots of 
the cilia, and again introduced through the same opening 
it is carried onwards beneath the skm around the bnlbs 
of the lashes to be destroyed, until finally it emerges on 
the edge of the hd in a line with the spot at which it first 
entered. The two ends of the thread are now tied together, 
and they are allowed to remain until they cut their way 
out, by which time the hair bulbs are destroyed by suppu- 
ration. 

• Archir far Ophthalmologie, BA. su.. ^. 1ft, \^!.. 



304 DISEASES OF THE EYELIDS. 

Entropion, or an Inversion op the Edge op the 
Eyelids. — There are two forms of this disease. 

a. The spasmodic entropion. 

/3. The chronic entropion, which is dependent on stmc- 
tural changes of the conjunctiva of the lid. 

a. The spasmodic entropion is due to a spasmodic con- 
traction of the orbicularis. It may occur after an injury ; 
or during any affection of the eye, which is accompanied 
by much photophobia and lachrymation, and particularly 
if the eye has been for some time closely bandaged up. 

From the constant overflow of tears the tarsal border 
becomes red and excoriated ; and from the repeated spas- 
modic contractions of the orbicularis muscle, the edge of 
the lid becomes curled inwards — sometimes to such an 
extent that the eyelashes cannot be seen without first 
everting the tarsal margin by drawing it down with the 
finger. Spasmodic entropion is frequently seen after the 
operation for cataract, and especially in old people, with 
the skin of the lids loose and wrinkled. This inversion 
of the lashes is usually confined to the lower lid. 

For the treatment of this form of entropion, it is sufficient 
to remove a narrow strip of the skin, and of the orbicularis 
muscle, close up to and nearly the length of the margin 
of the lid. This is to be done by first pinching up a fold 
of the skin in a line with the lid by a pair of forceps, and 
cutting it off with a pair of scissors. A corresponding 
piece of the orbicularis is then to be seized with the forceps 
and excised in a similar manner. No sutures will be re- 
quired ; but when all the bleeding has ceased, the edges of 
the wound should be gently pressed together, and a light 
pad of wet lint with a bandage fastened over them. Com- 
plete union will be effected in two or three days. 

/3. Chronic entwpion is caused bj" purulent and granular 
ophthalmia ; by injuries of the conjunctiva of the fids from 
hot metal, lime, mortar, or any other escharotic which may 
have caused a destruction of a portion of that membrane. 
As cicatrization proceeds, the contraction of the conjunc- 
tiva causes the margin of the fid with its lashes to become 
inverted and drawn towards the globe. This folding in of 
the lashes is a source not only of great discomfort to the 
patient, but of danger to the eye. The continued brush- 
ijiff of the lashes against the cornea in every movement of 
the eye is apt to induce a tTOuXAe^om^ iotm ofl ^iotriftitis 
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with ulceration, and will invariably after a time render 
the cornea nebulous and vascular. 

Treatment — When the entropion is severe, and depen- 
dent on a thickened and contracted palpebral conjunctiva, 
produced by granular ophthalmia; or on cicatrization 
tollowing an injury to that membrane from some escha- 
rotic, the only operation which will afford permanent relief 
is the removal of the entire row of lashes. (See page 300.) 
Associated with the inversion, there is frequently a con- 
siderable contraction of the palpebral aperture. When 
this exists the external canthus should be first divided 
with a pair of scissors, and then a fine suture inserted 
between the divided conjunctiva and the opposite point of 
skin, in order to prevent the reunion of the edges of the 
incision. There are, however, many cases of entropion 
due partly to spasm of the orbicxdaris, and partly to a 
contraction of the palpebral conjunctiva. For this class, 
one or other of the numerous operations for everting 
the enfolded tarsal cartilage and rectifying the displaced 
lashes may be performed. 

Bd bow's Opebation foe Entkopion.* — The object of 
this operation is to restore the inverted tarsal edge to its 
normal position, and thus to avoid the necessity of re- 
moving the row of lashes. In entropion there is an 
incurving of the tarsal cartilage, so that the cilia brush 
against the surface of the eye^ If such an eyelid be 
everted, a whitish line will generally be seen running 
parallel to the margin of the lid, and about one line dis- 
tant from it : it is upon this line that the tarsal edge is 
flexed on to the globe. The operation is thus performed : — 
llie lid is everted, and the horn spatula (fig. 72) having 
be.en placed between the globe and lid, an incision is made 
completely through the tarsal cartilage about one or one 
and a half lines from its free border along the white line 
above-mentioned, and extending from the outer to the 
inner extremity of the tarsal cartilage, taking care to 
sever thoroughly the cartilage and all the structures of 
the lid up to the skin, but not to cut the ciliary marg[in at 
any point. The lid may now be replaced, and its ciUary 
border will probably rest against the globe in its proper 



• Berliner KliniBche Wochenschrifl, 3\«ie *i^x^, \%'\^. kt!CvJSfe 
by Enuzlr Buller, London Medical Record, kxx^xiAX. \^^^ V^l^- 
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position, and the operation is completed. If, however, 
the skin of the lid is very lax, or the tarsal margin is 
still inclined to curve inwards, a piece of skin may be re- 
moved from the lid by pinching a portion of it np with 
Desmarres's entropion forceps and cutting it oS. with a 
pair of scissors. The edges of the wound are then to be 
brought together with fine sutures. 

In dividing the tarsal cartilage the lefb thumb nail 
should be inserted into the incision to keep the lid steady, 
and the blade of the knife should be held parallel with 
the tarsal edge so as to avoid making an obliqne section 
of the cartilage. 

Mr. Streatfeild recommends the following operation of 
" grooving the fibro-cartilage," a full account of which is 
given in vol. i. of the " Ophthalmic Hospital Reports," 
p. 125. " The lid is held with Desmarres's forceps, the 
fiat blade passed under the lid, and the ring fixed npon 
the skin, so as to make it tense and expose the edge of the 
lid. An incision, with a scalpel, is made of the desired 
length, just through the skin, along the palpebral margin, 
at the distance of a line or less, so as to expose but not 
to divide the roots of the lashes ; and then iust beyond 
them the incision is continued down to the cartilage 
(the extremities of this wound are inclined towards the 
edge of the lid) : a second incision, farther from the 
palpebral margin, is made at once down to the cartilage, 
in a similar direction to the first, and at a distance of a 
line or more, and joining it at both extremities ; these two 
incisions are then continued deeply into the cartilage in 
an oblique direction towards each other. With a pair of 
forceps the strip to be excised is seized and detached 
with the scalpel." 

Another excellent operation is one practised by Arlt. 
He first splits the tarsal cartilage and severs the entire 
row of cilia from the subjacent parts as in the operation 
for excision of the lashes (page 300), but with this diffe- 
rence, that he leaves them still attached at each extremity 
to the lid. He then removes a fold of skin the length of 
the lid and adjoining the incision already made, and into 
the raw surface thus exposed he plants the row of cilia, 
leaving the skin connexion at either end to maintain their 
vitality until union is efiected. A few fine sntures are 
inserted to keep the parts in situ. 

Oraefe, Pagenstechex, and Snellen have suggested dif- 
ferent operations for fhe Te\iftl o^ eTi\.xo^\^Ti. K ^<i\aaLad 
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account of each will be found in some of the copious 
treatises on the Eje which have been lately published. 

Ectropion,' or Eversion op the Eyelids, may be 
induced by either injury or disease. The worst and most 
intractable cases are those which are the result of injury 
either to the eyelid or to the tissues in its immediate 
vicinity. When the ectropion is caused by disease, the 
lower lid is the one most frequently everted ; but when it 
is the result of accident the upper lid suffers equally with 
its fellow. The deformity which ectropion produces is 
often very great, and the cause of much annoyance, if not 
of actual suffering. In all except very slight cases, the 
eye having lost a part of its natural protection, is Hable, 
from undue exposure, to attacks of recurrent inflamma- 
tion of its conjunctival surface. It also becomes what is 
commonly called a watery eye ; owing to the eversion of 
the eyelid the punctum is drawn away from the globe, 
and some of the tears are constantly flowing over the lid 
on to the cheek. Lastly, after the lid has been long 
everted, the ^conjunctiva is very apt to become changed 
in appearance and character. In some instances it grows 
almost cuticular ; whilst in others it becomes so hypertro- 
phied and granular as to acquire somewhat the Iook of a 
fungoid excrescence. 

Ectropion may be produced — 

a. By the cicatrization following the destruction of a 
part or the whole of the skin of the eyelid. 

j3. By the cicatrization of a wound in the neighbour- 
hood of the eyelids. 

7. By abscesses in the cellular tissue at any point near 
the margin of the orbit, and especially if associated with 
diseased bone. 

5. By the cicatrization following lupus. Both the 
lupus exedens and non-exedens will cause very severe 
ectropion. 

In the cicatrization which follows an absolute destruc- 
tion of a portion of the integument, the loss is not re- 
placed by a regrowth, but the breach is chiefly repaired 
by a drawing together of the surrounding parts, borrow- 
ing as it were from the abundance of skm in the neigh- 
bourhood to close the gap which has been occasioned by 
the injury. The wound is thus greatly reduced iu %\ia^ 
and tliat which yet remains open ia Te^«jii^\i^ Kk^a ^a- 
veJopment of a cicatricial tissue, 'w\x\gu <^o^^"^ x'i's^a^^'i'^ 

x2 ' 
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the true skin, but differs from it in its want of elasticity, 
softness, and vitality. 

It* the wound be in the vicinity of the orbit, the con- 
traction which accompanies the healing process draws 
upon the tarsal edge of the lid, and gradually everts it. 
This contraction of the neighbouring skin towards the 
seat of the injury is not confined to the actual period of 
cicatrization, but continues for many months afterwards, 
increasing the extent of the ectropion, whilst it diminishes 
the size of the cicatrix. 

When the ectropion is caused by an abscess near the 
margin of the orbit, very little if any of the skin may 
have been involved in the suppuration. The ectropion 
is then dependent on a portion of the cellular tissue 
having been destroyed by sloughing, and the skin be- 
coming drawn and adherent to the parts beneath, in- 
stead of gliding smoothly over them. With the contrac- 
tion of the skin towards the cicatrix of the subjacent 
cellular tissue, a pull is exerted upon the eyelid, which 
will first draw down its tarsal edge, and then gradually 
evert it. 

Two forms of ectropion may be recognised, either of 
which may be producea by the same cause, the difference 
being ouly in degree. 

1. Where there is & partial eversion of the eyelid, with 
a thickened and fungoid condition of the conjunctiva. 

2. Where the eyelid is entirely everted, its conjunctival 
surface being completely exposed. 

The first form is most frequently caused by the cicacri- 
zation of a wound in the neighbourhood of the eyelids ; 
whilst the second is generally the result of an absolute 
destruction of a portion or the whole of the skin of the 
lid itself. 

Treatment of Ecfropion. — I will first describe the 
changes which an ectropion produces in the relative posi- 
tion of the different parts of the eyelid, and then consider 
the mode of treatment applicable to each. 1. The eyelid 
is more or less everted. 2. As a consequence of the ever- 
sion, the punctum lachrymale is displaced : it is drawn 
away from the globe, so that it cannot act as a conduit 
for the tears. 3. The tarsal edge of the lid is more or less 
elongated, according to the extent of the eversion. 4. In 
many cases the exposed conjunctiva is hypertrophied and 
thickened. 
Ill a mild case of ectropion \)afe^fe ^^"Jfe^Xa -w^'V^ o^s^^ 
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slightly marked, and possibly one or other of them may 
be absent ; but when there is a great eversion of the lid, 
they will probably be all present and distinctly seen. In 
treating of each of these defects, I will take them in the 
order in which it woxdd be wise to proceed in an operation 
for their relief. 

1. If the punctum lachrymale he displaced, and drawn 
away from the globe, the canaliculus should be slit up so 
as to convert it into a canal along which ♦the tears may 
flow into the sac. This is readily accomplished by one of 
the methods recommended at page 289. 

2. If the exposed conjunctiva is much thickened and 
hypertrophied, the prominent excrescent-looking portion 
should be excised. This is most easil^r doike by seizing 
hold of the piece of conjunctiva which is to be removed, 
with a pair of fine-toothed forceps, and cutting it off with 
a pair of small scissors curved on the flat. The contrac- 
tion which accompanies the cicatrization of the conjunc- 
tiva draws. the edge of the eyelid inwards, and helps very 
materially to restore it to its natural position. 

3. If the tarsal edge of the lid is eloi^igated, it must be 
shortened before the lid can be restored to its proper posi- 
tion. This lengthening of the tarsal margin is due to the 
constant pull which has been exerted upon it during the 
contraction and cicatrization of the wound which have 
caused the ectropion. To remedy this defect a Y-shaped 
piece of the edge of the lid (as in fig. 76) may be excised 
with a fine scalpel. The lips of the wound are then to be 
brought together with fine pins and twisted sutures, 
taking care that one of the needles is inserted close to the 
tarsal edge (as in fig. 77), so that an accurate apposition 
of the corresponding surfaces is secured. A portion of 
the tarsal margin may thus be removed from any part of 
its length ; but in most cases it is advisable to make the 
excision from the extreme end close to the outer canthus. 
The edges of the wound are brought more easily and 
accurately together than when the part excised is near 
the centre of the lid, and the scar which is left is much 
less noticeable. 

4. To relieve the eversion of the eyelid many operations 
have been suggested and practised. The following is a 
brief account of some of the operations for ectropion, and 
the conditions upon which they may be perfotxaA^L*. — 

a. Where there is com/plete or 'pa/rtial e\3enr%\.o*t\. Su^cxvA.ft.'iV'^ 
o^ a ctcairix at a short distance jToiTithieWi^i..— -^'^^ ^^'^" 
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e of description, I will deal with & caae in which 
the lower lid ia the one affected : the same plan of treat- 
ment, modified according to circDmstancen, will be appli- 
cable to ectropion of the npper lid. If the ectropion is 




partial, and due to a small cicatrix which is only adherent 
to a, very limited area of the cellnlar tiasne beneath it, 
while around the scar the elcin will ehde easily over the 
Buiyacent tiBaues, it will be sufficient first to free the deep 
adhesions of the cicatrii hy soboutaneons division. A 
tenotomy knife is to be introduced beneath the integument, 
at a short distance from the scar, and by a few semicircular 
sweeps the union between it and the cellular tissue will be 
parted. If this is satisfactorily accompUshed, the skin 
will glide with freedom over the parts to which it was 
before adherent. The tarsal edge of the lid should now 
be shortened in the manner already described ; and if the 
eiposed conjunctiva is much thickened, a portion of it also 
should be excised. Bythese means the lid will be restored 
to its normal position, and as the scar will be lifted from 
its original site, the chance of its reuniting to the parts 
from which it has been severed wUl be diminished. In the 
daily dreaBing of the wounds, the lids should be well sup- 
ported with a pad of lint, to prevent the cicatrii being 
again drawn down to its former position. 
fi. If the ectropion is seuere, bbI 'Oaa wcjiA.'m. -which has. 
caused it is dense tind £rm.\-y s.ttac\wA. ^ "iiia stinpBftai 



parifl, a diSermt prooeediiu wut be adopted. One verj 
ezceOent mode^-treatiimtr ia by inclndisg in a Y-abaped 
JBewimi the doatrix, iriiicfa is to be separated by a tew 
ibxikeB ot tlie scalpel fivm all its adheaions to the nnder- 
lf^['part8, as is wtU abown in fig. 78. 

l%e triajigalBB^aped piece of ekin in which the cica- 
trix ia inclad«d ie then to be pnahed upwards, whilst the 
lower oiffM at the Y woand are anited bj two pina and 



twisted antures, in the aitnatioa marked by the dotted 
linea in the woodcut, so aa to convert the V, when the 
parta Me broiwht t<^ether, into a Y. The everted lid will 
thus be raised ; but in order to keep it in position, ita 
tarsal edge should be shortened at the onter canthus, 
removing at the samB time a small piece of the margin of 
the upper lid, to which the lower one should be united bv 
pins and twisted sutures. If the conjunctiva is mucli 
thickened, a portion of it may be eiciaed before shorten- 
ing the lid. 

Fig. 79 shows the appearance the eye will present after 
the operation is completed. 

The following operation waa the one recommended and 
performed by Dieffenbach for the rehef of ectropion of 
the lower lid, which had been caused b^ a cicatrix at a 
short distance beneath it: — He fiist ii9»wAR&. w& "Sosi 
cicatrix hj including It in a tTiengalUa ^cusvcia. tst-"^-! 
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tlie base of which corresponded with the tarsal margin of 
the lid. Having removed this triangular flap of slmi, he 
then extended the cut cc to ca, ca, to allow of the ready 
approximation of the sides h, h ; which having been first 



Fig. 80. 



Fio, 81. 





raised from the subjacent parts by a few strokes of the 
scalpel, he brought together and united by sutures, as in 
fig. 81. The two lateral incisions ca, ca, he then fastened 
by sutures to the integument beneath the lower lid in the 
line c, c. Fig. 81 represents the appearance after the 
operation was completed.* 

In most of the operations for the relief of ectropion the 
chance of success will be materially increased by adopting 
the expedient, first suggested and practised by Mr. Bow- 
man,t of temporarily uniting a portion of the correspond- 
ing tarsal edges of the upper and lower lids. This is to 
be accomplisned by paring the thinnest possible shaving 
from the opposed tarsal margins, and then fastening them 
together with a single fine suture. Immediate union 
generally follows, and the lids are allowed to remain closed 
for some weeks or months, until, indeed, all the contraction 
and cicatrization consequent on the operation for the 
ectropion have passed away. When it is desirable to part 
the lids, the bond of union may be divided on a director 
with a single stroke of a scalpel. 



* Review of Zeis's Handbuch der plastischeu Chirargie, British 
and Foreign Medical Beview, vol. vii. p. 406, frouf. which the 
woodcutB have been copied.. 

f Boyal London Opnth&\m\cHoB^\\a\^c^w\s^NO^»'Tci,'^.\. 
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• y. In those cases where much of the integument of the 
eyelid has been destroyed^ and complete eversion of it has 
followed, it is seldom that the hd can be permanently 
restored to its natural position without some plastic opera- 
tion. After the lid has been dissected from the adhesions 
which bind it down, and has been replaced over the eye, a 
large granulating surface will be left which, unless covered 
over by uew skin borrowed from a neighbouring part, will 
cause during cicatrization a return of the ectropion. 

I will not attempt to describe the different operations 
which have been either suggested or performed for the 
making of a new eyelid. Each case presents peculiarities 
of its own, for which no special directions can be given. 
The result of the operation depends very much on the 
ingenuity of the surgeon in designing one fitted for the 
case, and on his dexterity in carrying out neatly the details 
which his mind has conceived. 

A few general directions may, however, be useful. If 
the ectropion be of the upper lid, it is generally most con- 
venient to borrow the skin from the side of the forehead ; 
but when the lower lid is the one affected, it may be most 
easily obtained from either the side of the cheek or the 
inner side of the nose. 

1. Before attempting a plastic operation for the forma- 
tion of a new eyelid, sufficient time should be allowed to 
elapse after the injury for the skin in the neighbourhood 
of the eye to have recovered as far as possible its healthy 
elasticity and softness. All thickening and induration of 
the subjacent cellular tissue should have passed awaj, 
and the skin should glide readily over the parts beneath it. 

2. After having by dissection restored the lid to its 
proper position, the size of the surface to be covered with 
the borrowed skin should be accurately noted ; and the 
piece which has to be taken from the temple, or elsewhere, 
should be of larger dimensions than is apparently required, 
as the skin contracts about one-sixth when detached from 
the part it originally occupied. It must also be remem- 
bered that even if it is a little too large, a further contrac- 
tion of it will take place during the healing process, which 
will reduce it to its required size. 

3. Great care should be taken to leave a good pedicle 
through which the vascular supply of the new lid may be 
maintained until it has become united with the parts 
beneath it, and a fresh source of iiOTm.B\MSift\3L\> \vai'^ \k^^Ti. 
established. It is also advisable, in ada,p\m^ ^iJtifc ^axa. H» 



314 DISEASES OP THE EYELIDa 

the lid, to avoid twisting the pedicle on itself more tlian 
is absolutely necessary. 

4. Before uniting the edges of the new lid to the sur- 
rounding skin, all Heeding should be arrested. Nothing 
tends more to delay primary union than a clot of blood 
between the opposed surfaces. 

In nearly all cases where a plastic operation is required* 
it will be well to shorten the tarsal margin of the lid in 
the manner already described, so as to sughtlj dimiitHdi 
the size of the palpebral aperture. 

If the exposed portion of the oonjuncthra is much 
thickened and granular, a portion of it also should be 
removed with a pair of curved scasaonL 

Having completed the operaticm, a layer of wet lint 
should be laid over the lids, upon which a light compress 
of cotton wool should be fastened with one or two tonis 
of a roller, for the purpose of keeping the parts in apposi- 
tion and of maintaming a certain amount of wanuux* 

PARALYTIC AND SPASMODIC AI^jBeflONS OF THE 

EY£LLD& 

Ptosis, or a drooping of the upper eyelid over the eye, 
may be due — 

a. To paralysis of the third nerve, or to that branch of 
it which supplies the levator palpebrse muscle. 

jS. To injury of the levator palpebrae. 

y. It may be congenital. 

8. Partial ptosis may be occasionally met with in old 
people, apparently dependent on a redundancy of wrinkled 
integument. 

Ptosis may be either complete or partial. In the former 
the greater part of the cornea, and the whole of the pupil 
is covered by the lid, which cannot be raised by the will 
of the patient ; in the latter the pupil is only partially 
hidden, and the lid can be slightly uplifted by a strong 
effort. 

The causes which may produce paralysis of the third 
nerve, or of one or more of its brancnes, have been already 
mentioned in the section on Pabalytic Affections of the 
Muscles of the Eye, page 262. 

Ptosis from injury may be induced by a wound of the 
upper lid, lacerating fhelevaAoi ^^^braa muscle so as to 
impadr its functiou. 



PTOSIS. 815 

Treatment — In recent cases of ptosis arising from para- 
lysis of the third nerve, or of the filament of it which 
goes to the levator palpebrse, the conrse of treatment 
recommended for paralytic affections of the ocular muscles, 
page 268, must be followed. If, however, medicinal 
agents fail, relief must be souejht from some operative 
proceeding. For congenital and traumatic ptosis, internal 
medicines will be of no avail. 

In deciding on an operation for ptosis, it is a question 
what amount of drooping of the lid will render surgical 
interference advisable. My own feeling is, that if the 
paralysis is partial/ and without any effort on the part of 
the patient half the pupil is exposed, no operation should 
be performed. If, however, the palsy is complete, or only 
a portion of the pupil can be uncovered by a great effort, 
an attempt should be made to permanently raise the lid, 
and place it as much as possible under the control of 
the occipito-frontalis muscle. 

The various operations for ptosis are based on the onB 
endeavour to place the upper lid under the actia&jol Mwae 
fibres of the occipito-frontalis iduflih tare tomgled with the 
orbicularis. TkoM end may be accomplished in several 
ways. Tkm Mlowing is, however, the most satisfactory 

A horizontal incision is first made through the skin of 
the upper lid about 2"' from its tarsal margin and along 
its entire length ; the lips of the wound are then separated 
by drawing tnem apart, and by a little dissection beneath 
the integument, until a considerable portion of the orbi- 
cularis covering the lid is exposed; this is then seized 
with a pair of forceps, and a horizontal strip of the muscle 
about a quarter of an inch in width is excised. Tte edges 
of the wound are then brought together with three 
sutures, each of which is made to pass through the upper 
cut portion of the orbicularis. In this manner the lower 
part of the lid is brought under cover of the upper fibres 
of the orbicularis, into which the middle and outer fibres 
of the occipito-frontalis are inserted, and thus a certain 
amount of control over the upper Hd is given to that 
muscle. In addition to this, the power of closing the 
lids is diminished by the excision of the broad band of the 
orbicularis. 

An attempt to relieve ptosis by simply excising a piece 
of the skin of the upper fid is genetaW-y \xiaa\3La^^^'«&Qi» 
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Paralysis op the Obbicularis Muscle — Lagophthal- 
mo8 — is caused by paralysis of the portio dura of the 
seventh nerve, and is usually associated with palsy of the 
other facial muscles. It is generally due to some local 
affection of the poi-tio dura, either as it traverses the bony 
canal in its passage from within the skull, or after it has 
emerged from the stylo-mastoid foramen. It may also 
arise from disease of the brain, as in cases of hemiplegia. 
According to Dr. Trousseau, it is when the facial palsy is 
dependent on local causes, and not on brain disease, 
that the paralysis of the orbicularis is most complete. 
The knowledge of this fact is used by him as a point 
in diagnosis ; " hence," he says, "if a . hemiplegic 
patient be asked to shut his eye, he does it completely 
enough to hide the globe of the eye, while the eyeball 
remains uncovered in cases of. paralysis of the seventh 
pair.*** 

The diseases which lead to the paralysis of the portio 
dura of the seventh nerve are syphilis, rheumatism, and 
gout, either of which may cause pressure on the trunk of 
the nerve from an exudation in its immediate vicinity, or 
from an inflammatory thickening of the nerve-sheath. 
Palsy of the facial may also be induced by the nerve being 
compressed by tumours near the angle of the jaw, by ex- 
posure of the side of the face to cold currents of air, and 
irom injury. 

The symptoms of palsy of the orbicularis are, an 
inability to close the eyelids, and in exceptional cases, 
where the paralysis is complete, the patient has not the 
power even to approximate them. A peculiar stare is 
thus given to the eye, from which the affection has re- 
ceived the name of lagophthalmos, or " hare's eye.*' The 
lower lid having lost the support of the orbicularis, faUs 
away from the globe, and the punctum becoming everted 
the tears flow over the cheek, and the tarsal margins are 
apt to become excoriated. The most distressing symptoms, 
however, from a loss of power of the orbicularis arise from 
the exposure of the eye, from the imperfect closure of its 
lids, to the contact of foreign particles, and the irritating 
effects of wind and glare. 

The treatment of palsy of the orbicularis is the same as 



* Trousseau's C\mica\Me^\cvQ.e,^t%si^"aXfc^\i'5 Ui« Sydenham 
Society, vol. i. p. 3. 
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that described for the paralytic affections of the ocular 
muscles, see page 268. When, however, the paralysis of 
the facial nerve is due to some local cause, as the presence 
of a tumour, or an enlarged gland near the exit of the 
nerve from the stylo-mastoid foramen, special attention 
must be devoted to its removal. 

To protect the eye from exposure, the lids may be kept 
closed by two strips of plaster placed across their tarsal 
edges ; or a shade, or some other light covering, may be 
worn by the patient. The most efficient mode, however, 
of preserving the eye in cases of palsy of the orbicularis is 
.to temporarily unite the margins of the lids at one or two 
points after the manner first practised by Mr. Bowman in 
nis operations for ectropion. (See article Ectb,opion, page 
312.) In a patient with complete paralysis of the orbi- 
cularis, whose eye was inflamed from exposure, I adopted 
this treatment, and kept the lids closed for two months, 
when the orbicularis having recovered power, I divided 
the bands of adhesion, and set the lids again at liberty.* 
By this simple proceeding, the eye was effectually pre- 
served from all irritation and the inflammation, for wrdch 
the patient came under my care, rapidly subsided. 

Blephakospasm, or spasmodic contraction of the orbi- 
cularis, causing the lids to be tightly grasped upon the 
globe, occurs in all affections of the eye in which photo- 
phobia is a prominent symptom. It is caused by some 
irritation of the fifth nerve, inducing a reflex contraction 
of the orbicularis. 

a. It is met with in severe cases of the purulent oph- 
l^almia of infants ; and in most of the diseases of the 
cornea, especially those which are marked by ulceration. 
The continued spasm will sometimes cause entropion, by 
folding in the tarsal margins of the lids. This spasmodic 
entropion generally happens to the lower lid. 

/S. It frequently occurs in granular ophthalmia, when 
from spasm of the orbicularis it is often difficult to evert 
the lids to treat the granulations. 

7. It may accompany the simple hyperaesthesia of the 
retina, which is occasionally seen in anaemia and debility. 

d. It is present in most cases of lodgment of foreign 
bodies in the eye. 



BojraJ London Ophthalmic Hospital "Re^oTX.^^ -^^^ 'm. \.^. 
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€, It may also be associated witli neuralgia of tlie fifth 
nerve, especially of its supra-orbital branch. 

The treatment must consist in the endeavour to arrest 
the spasm by the removal of the source of the irritation. 
When a foreign body is suspected, the lids should be care- 
fully everted, and the surface of the cornea scanned over, 
as if a particle of grit or dust can be detected, the taking 
it away will at once remove all spasm. 

For the mode of dealing with the various affections of 
the cornea, or with granulations of the Hd, the reader must 
refer to the sections under their respective headings. In 
spasm of the orbicularis arising from anasmia and debility, 
cinchona with small doses of the tincture of belladonna 
will be found very useful, or some of the preparations of 
iron may be ordered. The eyes in all cases should be pro- 
tected from exposure to glare by dark neutral-tint glasses, 
and if the intolerance of light is severe, a few drops of the 
solution of atropine (F. 1 3) may be dropped twice or three 
times a day into the eye. 

When tne blepharospasm is associated with neuralgia 
of one of the branches of the fifth nerve quinine should be 
given in full doses, and the pain be relieved by the sub- 
cutaneous injection of from gr. \ to gr. \ of the acetate of 
morphia (F. 25), according to the age and suffering of the 
patient. If pressure with the finger on the infra- and 
supra-orbital branches of the fifth nerve will decide which 
of the two is the cause of the reflex spasm of the orbicularis, 
that nerve may be subcutaneously divided with a tenotomy 
knife. 

Nictitation, or a frequent blinking of the lids, is a 
peculiar nervous affection, in some patients quite involun- 
tary, and in others only to be suppressed by a strong 
effort of the will. It is sometimes associated with chorea ; 
it then becomes most manifest when the patient is self- 
conscious. In extreme cases the nictitation may be 
so frequent, and beyond the control of the will, as to 
interfere with all duties which require a close appHcation 
of the eyes. 

Treatment. — If any source of irritation can be detected 
to account for this reflex action of the orbicularis, it must 
be at once removed. Inquiry should be made concerning 
the functions of the visceral organs, and means be taken 
to rectify any derangemeT\t. If there be chorea, the succus 
conii m&y be tried in doaea iioT£i\k^1 «• ^«.^\s^ \.q three 
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drachms twice a day, to be increased according to the age 
of the patient. During the administration of the drug 
its effects must be watched carefully. 



TJLCEKATTONS OF THE EYELIDS. 

Syphilitic Ulcers of the Lid are generally secondary ; 
it is rare to meet with the primary sore in this locality^. 
I have, however, seen a chancre on the eyelid ; it was m 
a child under two years of age, and was followed by a 
copious secondary eruption. No doubt the virus was con- 
veyed to the lid through the finger of the mother or the 
nurse of the child. 

Secondary syphilitic sores on the lid resemble very much 
in appearance epithelial ulcers, for which they may be 
easily mistaken. They usually commence close to the 
tarsal margin, which they partially destroy, leaving a notch 
which is very characteristic of the disease. The ulcer will 
often heal at the point where it first commenced, whilst at 
the same time it extends itself in the opposite direction. 
In this respect it differs from the rodent or epithelial sore, 
in which there is no real repair of any portion of the ulce- 
rated surface. The previous history of the patient, when 
it can be truthfully obtained, is also an important guide in 
the diagnosis ; but in cases of doubt a week or ten days' 
treatment with anti- syphilitic remedies will usually decide 
the true origin of the disease. 

• Treatment. — As an application to the sore, a weak mer- 
curial ointment (F. 115, 116). Internally, a mixture with 
iodide of potassium (F. 81) ; and pil. hydrarg. subchlorid. 
comp. gr. 6 every other night ; or the liq. hydrarg. per- 
chlorid. may be given (F. 90) two or three times daily ; or 
the iodide of potassium, and perchloride of mercury may 
be combined in the same mixture. If the patient be a 
child, the hydrarg. cum cret^ (F. 13t)) must be given every 
night, or night and morning, and during the day small 
doses of the mist, ferri iodid. or the mist, potassii iodidi 
cumferro (F. 127, 128). 

Rodent Cancer op the Eyelid generally commences 
as a small pimple in the skin, near the tarsal edge, which 
ulcerates and then scabs over, but does not heal. It usually 
gives little or no pain ; indeed the altentioTi ol ^"^ ^'a^iK's^ 
18 often called to it for the first tinift orX^ Vj «• ^«v^^<^ viS- 
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itching, which causes him to scratch it with one o 
finger-nails ; and to this scratch is freqiientlj attril 
all the after progress of the disease. Examined bet 
the fingers, the ulcerated surface will be found to hi 
hard base and margin. It is not simply an ulcer, b 
is a new growth or infiltration in the skin, which inc 
ulceration of the surface as fast as the deposit takes p 
In its onward slow creeping progress more skin is invo 
and the dimensions of the ulcer are increased ; but re 
does not follow destruction ; there is no true cicatrize 
in rodent cancer, although here and there parts of 
wound may be imperfectly scabbed over. For a dets 
account of all that can be said of rodent cancer, I i 
refer the reader to the excellent monograph on this 
lect by my former friend and colleague, tie late Mr. Chj 
H. Moore. For the treatment of rodent cancer, and 
diagnosis between it and epithelial cancer, see the i 
section. 

Epithelial Cancer op the Eyeud closely resem 
the rodent ulcer, for which it may be easily mista 
There are, however, certain characteristics which i 
serve to distinguish the one from the other. Epith< 
cancer usually selects as its starting point a locality wl 
the skin joins the mucous membrane ; thus the edge of 
eyelid near the caruncle, and the lip, are favourite sites 
tne disease ; whereas rodent cancer always starts in 
skin. Epithelioma also invades the lymphatics and 
volves the neighbouring glands, whilst in rodent cancer 
glands are unaffected. The first appearance of epithe 
cancer, and, up to a certain stage, its after progress, 
very similar to rodent cancer, but in the later periods 
the disease there is a marked difference. Mr. Moore ss 
" Advanced cases of the two diseases could hardly be c 
founded. There is at that period much more solid s 
stance in the epithelioma, and the gaps which it ma 
by destroying the normal parts, though equally great, 
less openly cavernous than in the rodent cancer."* 

Treatment of Epithelial and Rodent Cancer, — Excise' 
whole of the disease, carrying the incision into the son 
skin, as to be certain that none of the morbid growth 
left behind. Arrest all haemorrhage by means of ligatu 
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and if necessary with the actual cautery; and then 
thoroughly soak the surface with a solution of chloride of 
zinc ^r. 40 ad aqaaB 51» or touch it over with the solid 
chloride of zinc. A little simple dressing is now to be 
placed over the wound, which should be adlowed to heal 
by granulation. If in the course of cicatrization any 
suspicious-looking granulations spring up, they must be 
at once destroyed by sprinkling on them a little of the 
chloride of zinc powder (F. 6). There are other ways of 
dealing with rodent and epithelial cancer, such as destroy- 
ing them with the strong nitric acid, or with the liq. 
hydrarg. nitrat. acid ; or with the chloride of zinc ; but 
I much prefer first excising the disease, and then using the 
chloride of zinc in the way I have described. 



TUMOURS OF THE EYELIDS. 

Tabsal Cysts — Meibomian cysts— Chalazion — ^usually 
occur as small isolated tumours in the upper and lower 
eyelids. There may be two or three of them in the same 
hd, but they are independent growths, and in no way 
connected. They generally grow to about the size of a 
small pea, but they will occasionally attain much larger 
dimensions. They are developed from the follicles of the 
Meibomian glands, of which they seem to be a morbid 
expansion. To the finger they feel like small shot in the 
lid; and externally they give a nodulated appearance, 
which makes the patient anxious to be rid of them. They 
vary in consistence, and in the character of their contents ; 
in some instances they are filled with a solid or thick 
gelatinous material ; whilst in other cases their contents 
are either a transparent or semi-opaque curdy fiuid, or, 
if the cyst has been inflamed, pus. When first noticed, a 
tarsal cyst is usually small and firm ; as it grows, it 
approaches the inner surface of the Hd,its contents undergo 
degenerative softening, and the conjunctiva immediately* 
covering the tumour becomes thinned and of a bluish 
colour. In this state the cyst may remain for many 
months or even years without any apparent change, when 
from some unexplained cause it may inflame and sup- 
purate. 

Treatment — The best time for operating on a tarsal 
cyst is when the conjunctiva covering it looka "WaMa. ^kA^ 
bluish^ as ita contents are then mote e^aAV:^ WrckS^ ^^'^ 

Y 
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than at an earlier stage of tlie diseaae. The surgeoa 
standing behind the heal of the patient, who is seated on 
a chair, should with one finger evert the lid, and with a 
cataract knife make an incision through the length of the 
conjunctival wall of the cyst in a line parallel with the 
tarsal margin; if the tumour is largd another smaller 
incision may be also made through it at right angles to 
the first. With a fine scoop the whole of the contents of 
the cyst are then to be evacuated, and this is best done 
by giving to the scoop a slight rotatory movement, which 
helps to break up the material within the cyst, whilst it 
also scratches the lining membrane, and sets up sufficient 
inflammatory action to cause the obliteration of the sac. 
For two or three days succeeding the operation, a probe 
should be passed along the line of the incision, to pre- 
vent the lips of the wound uniting before the cavity is 
closed. When the contents of the cyst are so solid that 
the whole cannot be shelled out, it is a good plan to apply 
to the interior of the sac a probe charged with nitrate of 
silver ; free suppurative action will be thus induced, and 
in all probabihty a cure will be effected. No attempt 
should ever be made to dissect out a tarsal cyst by an 
incision through the skin of the lids. 

NiEVUS OP THE Eyelid may be limited to the skin, 
or it may include the whole thickness of the lid, and 
extend through the palpebral cartilage. Sometimes it is 
an extension of a similar but larger growth within the 
orbit, with which it freely communicates. 

Treatment. — In treating nsevi of the lid it is of great 
importance to avoid destruction of healthy skin, lest a 
bad ectropion should follow the means adopted for the 
cure of the disease. A small superficial arterial nsevus 
may be often dissected out ; or it may be destroyed by 
the actual cautery, using the finely-pomted cautery made 
specially for eye purposes, with which the nsevus may be 
touched at two or three points. Where the growth 
extends more deeply, one or two threads soaked in a 
strong solution of the perchloride of iron may be drawn 
through it, and be allowed to remain until suppuration 
has commenced, when they may be removed. 

When the nsevus is too large to be dealt with in either 

of the ways mentioned, it must be ligatured. The plan 

recommended by some awxgeona of injecting nsBvi with 

solutiona of iron or o? taxoim "\^ ^"xi^^xotol^ \^ ^<a^ and 
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should not be practised. There are several cases on 
record where this mode of treatment has terminated 
rapidly in death. 

Sebaceous or Dermoid Cysts occur usually in two 
localities, — at the upper and outer margin, and at the 
lower and inner edge of the orbit, just over the nasal 
process of the superior maxillary bone. They are con- 
genital, and although they often appear to the touch to 
be superficial and loosely attached, they are in reality 
placed deeply, lying in a depression of the bone, beneath 
the orbicularis, and very adherent to the surrounding 
parts. They are filled with sebaceous matter and contain 
numerous fine hairs. 

Treatment — They should be dissected out through a 
single incision, made over the centre of the prominence 
of the tumour, and in a line corresponding with the 
curves of the brow or the orbit. Care should be taken 
to remove the whole of the cyst, as when portions of it 
are left it will sometimes re-form. The operation, 
although apparently very slight, is one which often re- 
quires considerable neatness and dexterity. In removing 
tne cyst at the lower and inner angle of the orbit, much 
trouble is frequently experienced from the angular or the 
frontal branch of the ophthalmic artery being divided, 
and the consequent brisk hsBmorrhage wnich follows, it 
is seldom that a ligature is required ; pressure with the 
finger for a few minutes will usually suffice to stop all the 
bleeding. 

Xanthelasma Palpebrarum, called also by the late Dr. 
Addison and Sir William GuU* Vitiligoidea plana. This 
affection consists of buff or yellow-coloured patches of the 
skin, which are most frequently seen on the eyelids near 
their inner angles. These markings are often placed 
symmetrically on each side of the face either above or 
below the inner canthi, and I have met them in a few 
instances on the upper and lower evelids of both eyes. 
The patients who are thus affected are nearly always 
beyond the middle age, and mostly females, never chil- 
dren. Mr. Hutchinson says that these Xanthelasmic 
patches invariably begin on the left side near the inner 
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cantlins. He thinks that they are eyidences of past 
rather than of coming disease, and are most liable to 
occur in those who have suffered from severe and frequent 
sick headaches. The late Dr. Addison believed that they 
were associated with disease of the liver. 

Prognosis, — These yjUow patches on the eyelids are 
perfectly harmless. They may increase in size and in 
number, but I have never known them produce discom- 
fort, or in any way interfere with the free movement of 
the Hds. When, however, these discolorations of the 
skin are of large size, they are very unsightly, and on 
this account they frequently become the source of much 
mental anxiety. 

Treatment. — No local application, nor internal adminis- 
tration of medicine will diminish or eliminate these buff 
or yellow-coloured effusions. As a rule it is best to leave 
them alone. In one instance, at the urgent request of a 
patient, I excised two large buff-coloured patehes, one 
from the lower Hd of each eye, and then brought the 
edges of the wounds together with fine sutures. This 
treatment was quite successful. 

Epicajjthus. — This term is applied to a crescentic fold 
of skin, which slightly overlaps the inner canthusof each 
eye. By increasing the breadth of the interment be- 
tween the eyes a peculiar Chinese expression is given to 
the face, which is sometimes distasteful to the patient or 
his relatives. Epicanthus is congenital, and usually 
decreases as the child grows and the bridge of the nose is 
developed. It is seldom that it interferes with sight. 
• Treatment. — It is only in extreme epicanthus that any 
operative proceeding should be adopted. In such cases a 
vertical ellipse of skin may be excised from the centre of 
the space between the eyes, and the edges of the wound 
united with sutures. In this way the crescentic folds of 
integument will be unravelled, and the canthus of each 
eye exposed. 

INJURIES OF THE EYELIDS. 

EccHYMOSis OF THE Etelids, or, as it is commonly 

called, " a black eye," is an effusion of blood into the cel- 

Inlar tissue of the lids and of the parts surrounding 

them. It may be limited. \o 011"^ ox both eyelids, or it 
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may extend to tlie cellular tissue of tlie face around the 
orbit. The blood is generally absorbed in the course of a 
week or ten days, during which time the discoloration 
gradually fades away, but, in doing so, passes through a 
variety of shades which must be familiar to all. It is 
very rare that any suppuration follows. 

A black eye is occasionally complicated with fracture 
of one or more of the frontal or ethmoidal cells. This 
casualty is recognised by an emphysematous state of the 
eyelids and of the cellular tissue around the orbit. When 
the patient blows his nose, air is forced through the 
fissured bone into the neighbouring cellular tissue. In 
no case have I ever seen emphysema of the lids produc- 
tive of any harm, though the discomfort it occasions is 
always great. The patient should be cautioned not to 
blow his nose for some days ; the fissured bone will then 
soon become closed ; and if no fresh air is forced into the 
cellular tissue, that which is already there will rapidly 
disappear. Pricking the integument with a fine needle 
to give vent to the air is seldom if ever necessary, and 
should not be resorted to except in cases of extreme 
tension of the skin, a condition which is not likely to 
occur from a simple fracture of a frontal or an ethmoidal 
cell. 

Treatment. — ^The application of cold immediately after 
the blow will limit the effusion of blood, and so diminish 
the extent of the after discoloration, and may therefore, 
shortly after the receipt of the injury, be advantageously 
used. This is best done by cold evaporating lotions; 
or by applying ice in an india-rubber bag to the eye ; 
or by a fold of wet linen being laid over the eye, and 
frequently moistened with iced water. The practice of 
puncturing the swollen parts, as recommended and fre- 

?uently adopted by prize-fighters, is essentially wrong, 
t may and no doubt does afford a temporary relief to the 
swelling when it is great, but it renders the part liable to 
suppuration and erysipelas, neither of which would have 
been anticipated if the skin had not been cut. A remedy 
which has for many years received considerable credit is 
a poultice of the black bryony root. It is ''made by 
mixing some of the black bryony root scraped finely with 
a little crumb of bread. This is placed in a mushn bag 
over the palpebraB for several hours together ; and usually 
it has an excellent effect in pToixio\m^\)(i<^ ^^HkorcL <:k\^^ 
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absorbent vessels.*'* It is, however, a drug which cannot 
be always proenred : the best place to seek for it is from 
one of the herbalists in Covent Garden Market. The 
tincture of Arnica montana has also acquired a great 
repute for the power it is supposed to possess of favour- 
ing the absorption of blood m cases of ecchymosis. It 
may be applied pure over the part with a camers-hair 
brush, or it may be used as a lotion (F. 54). 

Abscess of the Eyelid. — From contusion or laceration 
of the integument of the lid, acute inflammation and sup- 
puration of the subjacent cellular tissue may follow. The 
eyelid becomes red, swollen, and shining, and unmistak- 
able evidence of pus is soon manifested. The treatment is 
the same as for an abscess in any other part of the body. 
As soon as it is clear that pus has been formed, an incision 
should be made to give vent to it, and a warm poultice 
should be afterwards applied. The onljr point which 
requires special notice is the way in which the abscess 
should be opened. The incision should be made with a 
fine sharp knife in the horizontal direction, and in a line 
with the orbital fold of skin just beyond the lid. The 
cicatrix will then be a mere line, and from its situation it 
will be scarcely observable. 

Wounds of the Eyelids may be divided into two 
classes : — 

1. Those which involve only the skin of the lid. 

2. Those which have cut through its tarsal border. 

1. Wounds which involve only the shm of the Ud reqaire 
the same treatment as similar wounds in any other part 
of the integument of the body ; but from the delicacy of 
the skin in this locality, and the importance of avoiding 
as far as possible an unseemly scar, more careful manipu- 
lation is needed to bring the edges into accurate appo- 
sition. 

2. Wounds which have cut through the tarsal border of 
the lid. — In lacerations of the eyelid there are two forms 
of injury to which its tarsal margin is exposed : — 

a. The cartilaginous border of the Ud may be cat or 
torn through at any part. 



* Tyrrell on Diseaaea oi t\ift ^^^, ^^VV ^, 'ia^. 
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intact at the eitreinity of the cartilage. 

(a.) Wliere the cartilaginous border of Ih 
the ed^es of the wound become slightly drawn apart, and 



J notch is formed, s.» shown in fig. 82. If the 
woand liae been a clean incieed one, the divided ends of 
the cartilage ahonld he very accurately fitted together and 
tastened in aitu by a pin and twisted eutiire. The pin 




should be a very fine one, each as is used by entomologiata 
for pinning the smaller insects. It shoald be made to 
paBs through the cartilage of the lid so close to its free 
edge, that the silk when twisted on the pin will slightly 
overlay the tarsal margin. By attending to these detaila 
accurate union will ha probably effected, without leaving 
any notch or irregularity of the border of the lid. When, 
however, the edges of the wound of the cartilage are 
jagged or irregular, aa frequently happens when the 
lid nas been tern by some semi-blunt matrument, it is 
beat first to para them amooth with a sharp scalpel 
before bringing them together with a pin and twisted 
suture. 

If afterawoundof thecartilagtnone border of the lid no 
treatment has been adopted, the edges of the gap are apt 
to become more widely separated, and occasionallya certain 
amonnt of eversion la also produced. The extent of the 
deformity wiU necessarily depend very much on the depth 
of the wound. 

(p.) When the (VxnaKculws lias heeiv twm. 'Aut'st^ <««*• 
detached from the pv.n.O.vm, aa in 6g.^,B. wsaa'So-**'^*'^*- 
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be first made for the divided end of the tear-duct. It is 
of course impoesible so to adjaat tlie torn parts that tbe 
pnnctom and the canalicnlns can again be made to 
communicate with each other. If therefore the open 
end of the divided canalicnlns can be detected, a imjii 
director (fig. 68, page 289) ehonld be passed np it, and with 




a cataract knife it shonld be slit into the lachrymal sac. 
The closed tnbe will thus be converted into an open canal, 
along which the tears will afterwards flow into their proper 
channel. The torn parts are then to be brought into their 
norma) position and fastened in situ with one or two fine 
silk sntnres. 

RESULTS OP INJORIES AND ULCBEATI0S8 OV THE 
EYELIDF. 

Ancstioblefeahon is the union of the marina of the 
eyelids to each other. They may be either partially or 
completely united. It is, however, seldom that the ad- 
hesion extends throughout the entire length of the lida. 
The inner third of the two lids is more frequently joined 
than the outer or middle portion. In nearly all cases of 
anch^loblepharon, whether partial or complete, a fistnlous 
opening is left at the inner canthus, through which some 
ot the tears find their wav un to the face. The nnion 
between the lids may be eitner direct, the two edges being 
completely adherent, or thej msi^ \j6 "aaited by mem- 
branoua bands passing irom ftia one \o 'liiB li'iiiKt, 
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The causes of anchyloblepharon are lacerated wonnde, 
or any accident whicli prodaeea an abrasion of the corre- 
aponinfi Burfaces of the tarsal edges of the evelidB. 

Treatment. — When the union between the fids is direct, 
and a fistnla eziuts at the inner canthns, a smaU director 
ahonld be passed behind the adherent margina, and out 

FiQ. 84. 




anchjIobUphHroa, aDdnhowg veiy well the poeitioi 
fistula which is to fraqnentlj met with nhcn the inner por- 
tions of the lida are united. 

The drawing was taken from a joung woman who had 
met with an accident nine or ten j'ears prcviousi;, when ahe 
fell down and Btruck the inner angle of the eje ngainat one 
of the whalebones of an umbrella. The inner canthua nnd 
the inner eitremities of both the ejelida wei* torn, and in 
the procesa of repair which followtd the injury, the inner 
matins of the upper and lower lida became onited to abont 
one-third of their eitent. 

at the fistulous orifice, and upon it the adhesions maj be 
severed with a pair of scissors; or if this cannot be readilj 
accomplished, the lids ma; be dissected apart with a sharp 
scalpel. 

If a membranous band is the bond of nnion between 
the two lids, it should be divided on a director passed 
beneath it, and the projecting portions cut off close to the 
margins of the hds. The chance of success following either 
of the operations depends ver; much on the daily dressing 
of the wound ; special care should be taien to keep the 
lids from reuniting during the progress of cicatrisation. 
This maj be ^enerallv accomplished by daily separating 
them, and Hnoiatiog'thegraualating Q\idac«a'w>Ka.«>'^^'^ 
awgetoiL 
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Stmblephabon 18 tat adhesion of the lids to the globe. 
It is usually produoed by an injury which has cansed 
either a destruction or an ulceration of the opposed con- 
junctival surfaces of the lid and globe, and their subse- 
?[uent union by granulation. Lime, mortar, and bums 
rom hot metals, or scalds from hot fluids are the most 
frequent causes of symblepharon, but it may be produced 
by any agent which either destroys or abrades tne corre- 
sponding parts of the lids and globe. Most of the very 
severe cases of symblepharon wmch have come under my 
notice have been due to lime. If the injury it has inflicted 
is severe, it is absolutely impossible to prevent the union 
of the lids to the globe. All endeavours to keep the op- 
posed granulating surfaces apart will fail. The contrac- 
tion which goes on during the process of cicatrization 
draws the lid and globe into close apposition, and direct 
union will ensue in spite of all efforts to stop it. 

Symblepharon is said to be complete when the entire 
inner surface of one Hd is adhereirt to the globe, and 
partial when the adhesion is limited to only a part of the 
opposed surfaces. Both eyelids may be often seen par- 
tially attached to the globe, or the lower lid may be com- 
pletely united to it ; but it is exceptional to meet with 
complete symblepharon of both the upper and lower lids 
of tne same eye. The lower eyelid is much more fre- 
quently affected by symblepharon than the upper. 

Two forms of symblepharon may be recognised :— 

1. Membranous bands or frena passing between the 
lids and the globe. 

2. Direct and close adhesions between the opposed 
surfaces of the eye and lids. 

1. Membranous Bands between the Lids and Cflohe. — 
This is the simplest and most remediable kind of symble- 
pharon. It is due to a less extensive and more superficial 
injury than that which produces the second form ; gene- 
rally to some limited ulceration or abrasion of the corre- 
sponding parts of the eye and lids. During the healing 
process the granulations of the opposed surfaces become 
united, but the constant pull which is exerted upon them 
by the movements of the globe will often so stretch the 
adhesions that they will become elongated into mem- 
branous bands. 

2. Direct a/nd Close Adhesions between the Opposed Sur- 
faces of the Eye and Lids. — ^T!\ift^^«».x<fcca»wa^by an absolute 
destruction of correBpoTi^n.^ 'potMvyoa q?1 ^^ <^t!^t£Dl^^^ 
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of the eye and lid. Deep ulceration ot -slouglung follows 
the injury, and opposed granulating surfaces are leffc, 
which ultimately become firmly adherent and blended with 
each other. During the cicatrization, the contraction of 
the surrounding conjunctiva draws the lid and globe into 
such close contact, that the movements of the eye cannot 
stretch the bond of union, and the lid and globe remain 
for ever afterwards firmly bound together. 

Treatment — ^All operations for the cure of symble- 
pharon are as a rule very unsatisfactory : in the severe 
cases they generally fail to effect any good ; and in the 
milder ones, the relief which is afforded is comparative. 
It is only in the slight cases that positive good will be 
found to follow surgical treatment — those in which small 
membranous bands or tags of adhesion pass between the 
eyelids and the globe. When these are insulated, so that 
a probe can be passed beneath them, and the oculo- 
palpebral fold of conjunctiva still exists entire, much 
benefit will be derived from an operation. 

There are two ways in which these narrow membranous 
bands may be treated. 

a. They may be simply divided by a scalpel or a pair 
of fine scissors ; and by daily passing the end of a probe 
dipped in a little sweet oil between their cut ends, reunion 
may generally be prevented. This mode of treatment is, 
however, only applicable to the very mild cases, where a 
simple tag of adhesion ties the lid to the globe. 

/3. If the bands are small, they may be first cut off 
close to the globe, and the edges of the wound which is 
thus made in the conjunctiva may be drawn together and 
united by one or two fine stitches. The other extremities 
of the bands are then to be severed from their attach- 
ment to the lid. As in the first operation, careful daily 
dressing will be required to prevent a rei unction of the 
cut suifaces, for unless the wound in the conjunctiva 
closes by immediate union, which it may fail to do, the 
tendency to a return of the symblepharon is very great. 

In those cases of symblepnaron where there are direct 
and close adhesions between the eye and the lids, many 
different plans of treatment have been tried, but most of 
them without much success. It is only where the extent 
of the conjunctival surfaces involved is small, that even 
amelioration can be hoped for. The lid may be generally 
easily separated from its union mt\i\\ie ^c^\y3 ^ <iwxs^:\iS> 
dissection, hut we have no iiieaii& at o\a ^ioxsaaasA \s^ 
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which we can prevent their again nniting. Plates of 
metal and glass shields have been interposed between the 
granulating surfaces, but with very indifferent success. 
They have been generally extruded during the contraction 
which accompanies cicatrization. 

Mr. T. Pridgin Teale, of Leeds, has suggested a plastic 
operation in cases of symblepharon, which he speaks of 
very favourably. He first described it in the Boyal 
London Ophthalmic Hospital Eeports, vol. iii. p. 253, in 
which he has cited cases which have been materially 
benefited by it. In a short note which he has kindly 
given me he thus describes the operation : " The adherent 
nd having been dissected off the eyeball, so as to leave 
the globe perfectly free in its movements, one, or if 
possible two flaps of canjunctiva are dissected from the 
sound part of tne eyebaU, and transplanted into the gap. 
If any portion of the adherent lid is united to the cornea, 
the separation of the lid is commenced at the margin of 
the cornea, leaving the apex of the lid still in situ as an 
opaque spot on the cornea." 

Taylors Operation for Symblepharon, — Dr. C. Bell 
Taylor has adopted the following operation for treating 
cases of symblepharon: — "After the separation of the 
adherent fid from the eyeball, a thin piece of skin is to 
be dissected from the lid, passed through an incision in 
the tarsal cartilage, and its raw surface brought into 
contact with the denuded portion either of the Ud or of 
the ejeball itself. In this way the two raw surfaces of 
the hd and eyeball are prevented from coming into con- 
tact until the wound has healed, and the eyeball itself is 
set free. The transplanted skin is nourished through its 
base in the first instance, which is divided as soon as it 
has taken root in its new situation. It then gradually 
dwindles, taking the place and assuming the functions of 
the lost mucous membrane."* 

There are, however, very many cases of symblepharon 
where no operation should be attempted. The extent of 
the adhesions may be so great that it would be worse 
than useless to endeavour to divide them. 

Anchyhblepha/ron and symhlejpharon are often asso- 
ciated : indeed, with the union oi the margins of the lids 
it is very general to find also some adhesion between the 
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coDJnnctiTnl Barfa^es of the lid and globe. It h, however, 
rare to find in one eje a complete union of the globe to 
the lids, and of the hds to each other. 




Herpes Zosteb Fbobtalis.— This form of herpes de- 
serres special attention, as it is occasionally miBtaKen for 
erysipelas of the head, and the eye is frequently affected 
during the attack. It is the source of very great suffering 
to the patient ; severe neuralgia often precedes the her- 
petic eruption, accompanies it, and continnes for au in- 
definite period after it has passed away. 

Herpes frontalis is always unilateral; it occurs but 
once in a lifetime, and the old are more liable to be 
attacked than the young. 

SympfomB. — The affection commeuoee with small red 
patches, which appear in succession upon the brow and 
forehead of one side of the head, and npon which trans- 
parent vesicles rise. When the eruption is fully deve- 
loped, it consists of claaters of vesicles on bright red 
erythematous patches, with portions of more or less clear 
skin between them. These patches usually follow tba 
course of the branches of the 8upra-or\i\\ai ivtSAwi, "A "ii*! 
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frontal nerve over the npper eyelid, brow, and one side of 
the head, bat occasionally vesicles will appear in the 
direction of the terminal branches of the snpra-trochlear 
nerve, and on the side of the nose in the line of the nasal 
twig from the ophthalmic nerve. After a few days the 
vesicles begin to wither and collapse, the flnid within 
them grows turbid, and they become covered with dark 
cmsts which shortly fall off, leaving scars and pits which 
are frequently permanent. There is usually some oedema 
of the side of the face, and the eyelids may be so swollen 
as to render an examination of the eye impossible. The 
eye often becomes affected, and generally at about the 
time when the vesicles are beginning to fade. The in- 
flammation may be only conjunctival, but more frequently 
there is some ulceration of the cornea with slight iritis. 
The duration of the disease is from ten to twelve days, 
but the inflammation of the eye which it has excited may 
last for many weeks, and be the source of much anxiel^ 
and trouble. The pain is, as a rule, excessive and 
neuralgic ; it is over the brow and forehead, along the 
inner and upper edge of the orbit, and down the inside of 
the nose, and occasionally patients complain of very 
severe pain in the lobe of the ear. 

The points of diagnosis between herpes frontalis and 
erysipelas have been well laid down by Mr. Jonathan 
Hutchinson. He says : " Herpes frontalis is always 
limited to one side, never transgresses the median line of 
the forehead and nose. It never affects the cheek, al- 
though there may be some sympathetic oedema of this 
part (oedema of contiguity). There is less general swelling 
of the skin than in erysipelas, and in some cases veiy 
little. The vesicles of herpes are smaller, more defin^ 
more numerous, and altogether much more conspicuous 
and pronounced than are the bullae of erysipelas. There 
is much more pain and much less constitutional distur- 
bance in herpes than in erysipelas. The strictly unilateral 
character of the one contrasted with the irregular location 
of the other is, however, the most reliable feature for the 
purpose of ready diagnosis."* 

Treatment. — The objects to be accomplished during the 
progress of the disease are to relieve the heat and irrita- 
tion of the affected parts, to give ease to the neuralgic 
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pains, and to procure sleep. A fold of lint wet with the 
lotio zinci oxidi (F. 46), or with the lotio conii cum opio 
(F. 38), may be laid over the surface, and moistened as 
often as it oecomes hot or dry. Opium should be admi- 
nistered internally, either in small repeated doses, or iA 
one full dose sufficient to procure sleep at bedtime. The 
subcutaneous injection of morphia (F. 25) is of great 
service, and may be given in doses of from gr. ^ to gr. -|, 
and repeated if the suffering is severe. The bowels should 
be acted on by some mild purgative, and quinine in doses 
of from gr. 1 to gr. 3, ordered two or three times a day. 

For the relief of the neuralgic pains, which are often so 
persistent after the rash has completely passed away, the 
painful parts may be gently rubbed with the liniment, 
aconiti cum belladonna (F. 28), and the tinct. cannabis 
IndicsB, in doses of from 1T\^5 to 1T\^15, may be prescribed 
two or three times a day, with an opiate or subcutaneous 
injection of morphia at bedtime if the neuralgia is suffi- 
cient to prevent sleep. Dr. Bazin " gave arsenical prepa- 
rations with success in the obstinate neuralgia consecutive 
to herpes zoster, and so accomplished cures which had 
resisted narcotics, narcotico-acrids, and cauterization."* 

If all remedies fail, the supra-orbital nerve may be 
divided subcutaneously. The relief, however, from this 
operation is unfortunately frequently only temporary, but 
it may be repeated, or a piece of the nerve may be excised. 
The patient should be cautioned that if the operation is 
successful, there will be numbness in the parts supplied 
by the nerve. 



CHAPTER XI. 

DISEASES OF THE ORBIT. 



Pkgtrtjsion op the GumE— Proptosis—Exophthdlmos — is 
a symptom common to all the diseases within the orbit. 
The extent and direction of the bulging of the eye is 
determined by the character of the affection, and the part 



* Trousseau's Clinical Medicine, Sydenham «d.\.lVQ»^^ ^5:»\.. v^.. 
p. 296. 
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of the orbit from which it originates. When the proptosis 
is slight it is often difficult to decide whether the pro- 
trasioD is real or only apparent, as any oedema of the uds, 
or of the conjunctiva oi the globe will give a prominent 
appearance to the eye. 

To ascertain or mea,8ure the degree of Protrusion of an 
Eye. — The patient should be seated in a chair with his 
head thrown backwards, whilst the surgeon, standing 
behind him, raises the two tipper eyelids with one finger 
of each hand, and at the same time directs the patient to 
look downwards towards his feet. From this position, 
above and behind the patient, the surgeon can glance 
down the face and contrast the level of the two eyes with 
each other, and compare their prominence with the pro- 
jecting brow, or witn the side of the nose. 

Abscess op the Orbit may be caused by blows on the 
eye; by penetrating wounds of the orbit; or by any 
violence producing fracture of its bony walls; by the 
lodgment of a foreign body in the orbital cellular tissue; 
or occasionally by the extension backwards of a suppura- 
tive inflammation of the lids, or of the tissues in immeidiate 
contiguity with the eye, no matter how induced. Inflam- 
mation of the cellular tissue of the orbit (orbital cellulitis) 
brought on from any cause may terminate in abscess of 
the orbit. Caries, necrosis, or orbital periostitis may like- 
wise lead to orbital abscess. 

Abscess of the orbit may be either acute or chronic. In 
the former the inflammatory symptoms generally rapidly 
follow the injury ; they are sharp and quick in their pro- 
gress, pus is soon formed, and independently of the 
history of the case, unmistakable evidence of its presence 
is afPorded by the pain, heat, redness, and swelling. Occa- 
sionally, however, there is a variable interval of a week or 
more of perfect quiet and freedom from pain after the 
injury before any premonitory symptoms show them- 
selves ; but when once started, their course is equally 
acute and rapid. 

Symptoms of Acute Abscess of the Orhit. — Deep-seated 
pain in the orbit extending around the brow, worse at one 
time, better at another, but never absent, and steadily 
increasing in severity. Any pressure on the eye, or even 
moving it, aggravates the pain. The eyelids become red, 
sliining, and oedeniatoxis -, and the conjunctiva of the hds 
and globe vascular, awoVleii, au^ Oci^is^q^^^. TV^a eye is 
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now observed to protrude slightly beyond the level of the 
other, and this protrusion increases as the disease advances 
and the pus makes its way to the surface. The displace- 
ment is usually not directly forwards, but more or leps 
downwards and outwards, or downwards and inwards, 
according to the situation of the abscess within the orbit 
and the part of the eye on which it presses. With the 
increasing protrusion of the globe- the sight becomes 
more or less impaired from the strain which is being 
exerted on the optic nerve. The orbital fold of skin above 
the lid becomes obliterated, and the upper lid so swollen 
and stretched in front of the bulging eye that it cannot 
be raised by the patient. Over the most prominent part 
of the swelling. a careful examination with the fingers 
will detect fluctuation. The most usual spot for the matter 
to point is rather to the inner side of the interval 
between the supra-orbital ridge of the orbit and the 
upper border of the globe. Occasionally the suppuration 
may be more or less confined to one or other side of the 
orbit, and this will in a great measure determine the site 
at which the pus will endeavour to make its exit ; either 
the inner, outer, or lower side of the eye may be the part 
selected. When the abscess is a small and limited one, 
there may be little or no displacement of the eye. 

With all these local symptoms there is always con- 
siderable constitutional disturbance. The skin is not and 
dry, the patient has occasional rigors, he is restless, and 
Ms sleep is broken from pain. 

In chronic abscess of the orhit the symptoms are often 
masked by the very slowness with which they develop 
themselves, and by the absence of any severe pain. It 
frequently happens that the patient does not even seek 
advice until an increasing protrusion of the eye and a 
somewhat corresponding diminution in vision excite alarm. 

Chronic abscess of the orbit is often most difficult to 
diagnose, and may easily be confounded with a recur- 
rent fibroid, or some soft orbital tumour, the elasticity 
of which closely resembles fluctuation. The exciting 
cause of the abscess may have been an injury inflicted at 
some distant period, which has beej^ forgotten, and from 
which the patient thought he had completely recovered ; 
or the slow progress of the disease, and the comparative 
and in many cases complete absence of pain during it?^ 
early stages may make it dfficult, M Ti.o\i \Ttt^c>^«^^^*^Rft 
the patient to give a correct accown^. o^i \io^ oJt ^V«vv*^ 

z 
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commenced. When doubt exists as to the tme nature of 
the case, an exploratory incision should be made into the 
tumour, and the surgeon should be prepared to act at 
once on the information it will afford him. If it is 
an abscess, the incision should be enlarged sufficiently to 
give a free exit to the pus ; but if, on the other hand, it 
should prove an orbital tumour, it should, if practicable, 
be removed without any further delay. 

Treatment of Abscess of the Orhit. — As soon as it is 
clear that pus has formed, and that the protrusion of the 
eye, if there be any, is due to its presence in the orbit, a 
free opening should be made for its escape. The site for 
making the incision should be that spot where there is 
the most distinct swelling and fluctuation, and where the 
pus has a tendency to point. After a free vent has been 
given to the pus within the orbit, a warm linseed-meal 
poultice should be applied, and care should be taken that 
the wound is kept open by examining it daily, and, if ne- 
cessary, by passing a probe along the course of the incision 
to prHvent the cut edges from uniting. It not unfrequently 
happens alter an abscess of the orbit that the wound 
from the incision only partially closes, and a long sinus 
remains from which a slight purulent discharge continues 
to drain. When this is the case, and when no fragment 
of necrosed bone can be detected by a probe to account 
for it, the use of a stimulating injection, such as zinci 
sulphat. gr. 2 ad aquae 5 1, thrown into the sinus with a 
glass syringe twice a day, will often prove of great 
benefit. If, however, a portion of dead bone is felt 
with the probe, time must be given to allow of its 
becoming detached, or at least partially loosened from 
the living structure ; and then, after enlarging the orifice 
of the sinus, it may be removed with a pair of sequestrum 
forceps, first using, if necessary, a gouge, or an elevator, 
or a pair of fine cutting bone forceps to separate any 
portion of bone which may be holding it. 

Fractuees of TnE BoKES OF THE Orbit may be caused 
by blows on the head, or by the impaction within its 
cavity of a large foreign body, one extremity of which 
has passed through the orbital walls into the antrum or 
the posterior nares. When the fracture extends into the 
frontal or ethmoidal cells, there is generally emphysema 
of the cellular tissue oi t\ie \\^^ ^n^ the surrounding 
parts. This arises irom t^ie t^^XaeyiX. lotosMs.-^ ^^^Ssv^ •Ccla 
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air through the broken cells when he blows his nose. 
Fracture of the orbit is often associated with fracture of 
other portions of the skull, and in such cases it fre- 
quently happens that the contusion or laceration of the 
brain produced by the blow is sufficient to cause death, 
independently of the injury which the cranial bones have 
sustained. 

There is, however, one form of fracture which is con- 
fined to the walls of the orbit, and which is very fatal. It 
is caused by direct violence, and is commonly produced 
by a forcible thrust in the eye with a sharp or semi-blunt 
pointed instrument, such as the points of a pair of 
scissors, the end of an umbrella or a foil, or by the stem 
of a long tobacco-pipe. I^he orbit is penetrated, and the 
end of the stick, or whatever it may be, is thrust against 
its roof or the upper part of its inner wall, which it in 
some cases fractures, whilst in others it breaks its way 
through the bone and penetrates the substance of the 
brain. From such an injury the patient seldom recovers : 
even when the bones are broken, but not penetrated, the 
sharp splinters usually create such irritation of the brain 
and its membranes that a fatal result ensues. One pecu- 
liarity of this accident is, that its severe nature is apt to 
be often overlooked ; the external wound may be small, 
the immediate symptoms may be trifling, and the patient, 
if a mechanic, may be able to continue his work for some 
hours, or it may be for two or three days, before his con- 
dition obliges him to desist. Symptoms of inflammation 
and suppuration may then come on, coupled with those of 
cerebral or meningeal irritation ; the patient may pass 
rapidly from slight delirium to complete coma, and die in 
a period varying from a few days to two or three weeks. 

Treatment of Fractures of the Orbit. — Fracture of the 
orbit requires the same treatment as fracture of any other 
portion of the bones of the skull, with the exception that 
even if there is reason to believe that a fragment of one 
of the orbital bones may be pressing injuriously on the 
brain, no operation can be attempted to dislodge it. 
Absolute rest, both mental and bodily, should be en- 
joined in all cases where a fracture of the orbit is suspected. 
The patient should be kept in bed, and cold-water dress- 
ings, or an india-rubber bag of ice should be laid over the 
eye and brow of the injured side ; and the bowels ahovklvL 
be freely acted on by a brisk puTgaXiW^. K^ ^Nii\sy\3N»ss^A 
abould he forbidden, and a limited d\e\. ^o^3\^\i^ ort^^^fc^* 

z 2 
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If there is mucli pain in the head, six or eight leeches 
should be applied to the temple, and these may be re- 
peated in twenty-four hours if the symptoms become 
more urgent. 

Foreign' Bodies in the Orbit. — The lodgment of a 
foreign body within the orbit is one of the most dangerous 
accidents which can be met with in ophthalmic practice, 
as it not only always involves a serious risk to the eye, 
but it places even the life of the patient in considerable 
jeopardy, and in some instances has caused death. It 
may prove hurtful to the patient both by the immediate 
and secondary effects it is liable to produce. 

The immediate effects which may arise from the lodg- 
ment of a foreign body in the orbit are : — 

1. in its passage into the orbit it may either injure the 
parts vdthin the eye, or rupture its external coats. 

2. Although the eye itself may escape injury, the optic 
nerve may be wounded, and absolute blindness follow. 

3. It may injure the walls of the orbit either by pene- 
trating them or by causing fracture. 

The secondary effects which a foreign body within the 
orbit may excite are : — 

a. If a foreign body has escaped observation, and has 
been allowed to remain buried in the orbit, it may excite 
orbital cellulitis and abscess. This may lead on to a 
general inflammation of the globe, which may end in 
great impairment of vision, or in complete destruction of 
the eye from suppuration. 

/3. As a consequence of the orbital inflammation, a 
portion of the bones of the orbit may become necrosed. 

y. The inflammation may extend backwards along the 
periosteum lining the orbital walls to the membranes of 
the brain, and destroy the patient by meningitis, tetanic 
convulsions, or abscess of the brain. 

A foreign body generally enters the orbit somewhere 
between the upper or inner side of the eye, and the roof 
or inner wall of the orbit ; but cases are frequently met 
with where it has passed in at other points around the 
eye. If small, it usually buries itself in the loose cellular 
tissue of the orbit ; but occasionally it becomes fixed by 
either penetratmg the globe, or by partially entering one 
of the frontal or ethmoidal sinuses, or the antrum, or by 
becoming in some v/ay -we^^^^ \i^\i^^^Ti l\ift ^lobe and its 
external muscles. 
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It is very remarkable how often a foreign body has 
been lodged in the orbit or adjacent cavities wittout the 
patient having suffered any great inconvenience from its 
presence. 

In No. 4 of the Ophthalmic Ileview, page 337, Mr. 
Bmdenell Carter has related a very remarkable case, in 
which a large piece of an iron hat-peg was impacted in 
the orbit and antrum of the opposite aide, and remained 
there for a number of days without the patient being 
aware of its presence. It was then extracted, and the 
man made a rapid recovery without any impairment of 
the sight of the eje. 

In February, 1869, I extracted from a patient, Eet. 
twenty-eight, the breech ot a muzzle- loading gun, which 
had been impacted for twelve years in the right frontal 
sinus and upper part of the noee. The followii^ is tha 
history of the case ; — 

The man stated that tvclis j-ean previonely bis enn borst 
whilst shooting wild fowl, and produced a eevere wound between 
the ejoB, and man; Bmallei oneB od bis face. He nas laid up for 
four montliB, during which lime boih eyes became inflamed and 
the eight of the iett was nearly deatrojed. He wne attended 
through bis illnees b; aeveral mei^cal men, bat they never fonnd, 
nor Aid they appear to snepect thi; presence of a foreign body. He 
first detacted eomething loose in tho noBtril about two jears and 
a half before be came under mj care. When admitted into the 
Middlesex Hospital a deep scar waa seen between the frontal 
sinuses, and the upper part of the right aide of the nose was 
swollen. There was an offensive discharge from the right noatril, 
'■'"'■ minent than the left. On ei- 



bard and moveable body was felt to be 
lodged beneath the scar and id the apper 
part of the right nana] cavity, and from 
the metallic touch it gave (o the probe I 
concluded It lo be a portion of the gun- 
barrel. I flret tried to remove this hard 
mass with a pair of strong forceps iotro- 
dnced ibmagh the nostril ; but failing to 
aceompliah this, I laid open the right 
cavity of the uares by an incision earned 
through the Dostril along the fold which 

forms (he line of demarcation between the cartllaee of the nose 
and face. The piece of Iron waa then seized with the (acc«<j<., 
and, «ft«r conaiderabl^ traction, Temo^fti-, i.\-wc\^fA. «c t«R.'«. 
and a quarter, and was ooveiei with a ftim W^^t sS. tu*- "^^^ 
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wound was united with two fine sutures. Tbe patient recovered 
without a bad symptom, and in a week left the hospital. 

Tlie woodcut (fig. 86) represents the actual size and shape of 
the screw breech of the gun. 

Treatment of Foreign Bodies in the Orbit. — ^Whenever 
it can be clearly established that a foreign body is im- 
pacted in the orbit, the treatment is to endeavour to 
remove it as soon as possible. To this rule, however, 
there are exceptions; and these are, when the foreign 
body is a small shot, or a fine scale of metal which may 
have flown oflP from a rivet and passed into the orbit 
without injury to the eye. The almost impossibility of 
finding a small object in a mass of cellular tissue forbids 
the attempt to hunt after it. If it can be easily felt with 
a probe introduced through the wound, it should be re- 
moved, but no lengthened exploratory operation should 
be attempted with the view of seeking for it. Such a 
proceeding would probably excite more irritation than 
would arise from the presence of a small metallic body in 
the orbit. It should also be remembered that small 
masses of metal may be often embedded in the cellular 
tissue of any part of the body without producing a 
symptom of irritation, and that they may remain, there 
for many years without causing any disturbance. 

Having ascertained by a careful investigation that a 
foreign body is in all probability embedded in the orbit, the 
following operation for its removal may be performed : — 

The outer canthus should be freely divided, either by a 
pair of scissors or with a scalpel, to allow of the upper 
lid being completely turned up, or the lower one drawn 
down, according to the locality in which the foreign body 
is lodged. If it has entered the orbit above the globe, the 
upper lid is to be raised, and the reflection of conjunctiva 
between the lid and the eye is to be divided over the spot 
where the foreign body is suspected to be lying. A probe 
or the little finger may then be passed through the wound 
into the orbit by the side of the eye, and having felt the 
object, it may be seized and drawn out with a pair of 
sequestrum forceps. When the foreign body has entered 
the orbit below the globe, the lower hd must be drawn 
down and the lower oculo-palpebral fold of conjunctiva 
must be divided, but the remaining steps of the operation 
are the same as those already described. 

If the foreign body haa YieGoxna ^tAasi^l^d with one of 
the recti muscles, or froni wvj o\)ciet ^-axsA^ cyaa cil 'Osj^fcxcL 
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should interfere with its easy withdrawal from the orbit, 
it is better at once to divide the muscle with a pair of 
scissors as close as possible to the globe, rather than to 
use any force to overcome the resistance it may be causing. 

Penetrating Wounds of the Orbit are always serious. 
The exact injury which has been inflicted can often be 
only surmised, and time is required for the manifestation 
of symptoms before either a correct diagnosis or prognosis 
of the ease can be formed. The instrument which has 
caused the accident should be examined to see if any frag- " 
ment of it has been broken off and left behind in the 
orbital cellular tissue, and the direction in which it pene- 
trated the orbit should be noted. The patient should be 
kept under careful supervision for some days, so as to 
enable the surgeon to treat from the onset any unfavour- 
able symptoms that may arise. Even when no injury has 
been inflicted to the bones of the orbit, orbital cellulitis 
and abscess are very apt to ensue. 

Periostitis op the Orbit is usually chronic, but small 
portions of the orbital periosteum are occasionally acutely 
inflamed. Acute diffuse periostitis rarely if ever affects 
the orbit. 

Chronic periostitis of the w'hit is nearly always syphilitic. 
It usually leads to the formation of nodes or the effusion 
of lymph beneath the periosteum. The most frequent 
position of the nodes for which the ophthalmic surgeon 
IS consulted is on the frontal bone just over the brow ; 
but they sometimes occur within the orbit and give rise 
to grave symptoms. The nodes of the flat bones usually 
di&r'in their progress from those which are so com- 
monly seen on the tibia and other long bones ; for whereas 
in the latter they frequently ossify and foi-m bony pro- 
jections, in the former (the flat bones), and especially in 
those of the skull, the effused lymph often softens, and 
pus is formed beneath the periosteum, and a portion of 
the subjacent bone either exfoliates or becomes carious. 

Symptoms. — Dull aching pain, which is worse at nights, 
when it is usually sufficiently severe to prevent sleep ; 
swelling of the part, evident to the sight and the touch 
when it occurs over the superciliary ridge ; but when the 
periostitis is within the orbit, the swelling is indicated by 
the impaired motions of the eyeball, or by T5aTQl>je.\& ol 
one or more of its muscles, M t\ie 110^"^ \a \xt ^ Vi^'s^^^ 
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where the ocular nerves can be affected by it ; and if the 
swelling is large, there is some protrusion or displace- 
ment of the eye. If the node within the orbit snonld 
soften and pus be formed, all the symptoms which cha- 
racterize orbital abscess will gradually develop themselves, 
and after the matter has been evacuated a chronic dis- 
charge wiU probably continue until some portion of the 
orbi^ bones has exfoliated. 

Treatment. — In chronic orbital periostitis there is gene- 
raUy a part history of syphilis, possibly dated ba«k many 
years ; but when this cannot be obtained, the sui^eon 
must use his own judgment as to the patient's veracity, 
and treat the case accordingly. The most useful medicine 
is the iodide of potassium, which should be given in the 
first instance in doses of from gr. 3 to gr. 5 three times 
a day ; but if these fail to do good, they mav be increased 
up to gr. 8 or gr. 10. To relieve pain and favour the ab- 
sorption of the effused lymph, the unguent, hydrarg. cum 
belladonna (F. 112) may be rubbed into the brow, and left 
on during the day. When the pain is very severe, a sub- 
cutaneous injection of gr. ^ to gr. ^ of the acetate of 
morphia (F. 25), or gr. 6 of the pil. saponis cum opio, 
may be given at night. If these remedies fail, a mixture 
witn iodide of potassium and perchloride of merctiry 
(F. 88) may be ordered. If the node within the orbit 
soften, and pus be formed, an opening should be made 
to give vent to it; and if a chronic discharge continue, 
and this be found dependent on a portion of dead bone 
not yet exfoliated, the sinus should oe syringed out twice 
a day with a little tepid water, or with a very weak solu- 
tion of carbolic acid, about HI 3 ad aquae 5 !• As soon 
as the probe detects that the bone is loosened, the sinus 
should be enlarged and the exfoliated piece be removed 
with a pair of forceps. 

Acute Periostitis of the Orbit is an acute inflammation 
of a portion of the orbital periosteum which may have 
been detached from the bone or otherwise injured by some 
penetrating wound of the orbit, or may have oecome 
secondarily affected during an attack of orbital cellulitis. 
It is accompanied by severe pain and by the formation 
of pus, which will give rise to all the symptoms described 
in the section Abscess op the Orbit. The piece of bone 
which is subjacent to the inflamed periosteum usually 
perishes, and a discharge oi ie^ivd. "^\xa continues to drain 
through the external wound \y^ N»\a.OcL>C![i^TEkaJd^t^^&^^ 



NECROSIS AND CARIES OF THE ORBIT. 345 

evacuated, until the dead bone is detached from the 
living and removed from the orbit. 

Acute Diffuse Periostitis rarely if ever attacks the orbit; 
indeed I do not remember having seen such a case, if by 
the name is meant a diffuse inflammation analogous to 
that which occasionally affects the periosteum of long 
bones. A good account of this affection is given in the 
second edition of Holmes's " System of Surgery," in the 
article " Diseases of Bones," vol. iii. page 741, written by 
himself. He says : " The pathology of the disease appears 
to consist in the partial separation of the periosteum 
from the bone, by effusion on the surface of the latter of 
lymph, or other products, soon giving place to a copious 
formation of pus, which spreads along the whole bone, 
and dissects away the periosteum from it, often from one 
end of the bone to the other." And further on he states 
that " the whole diaphysis usually perishes, leaving the 
articular ends nnaffected, and therefore not involving the 
neighbouring joint." The disease is generally ascribed to 
an injury ; it is very rapid in its progress, and often 
terminates in death by pyaemia. Tne patients usually 
affected are the young and strumous. I have seen several 
examples of this formidable disease in the long bones, 
generally the femur ; but it has never occurred to me to 
see anything approaching to it in the orbit. 

Treatment of Acute Periostitis of the Orbit. — ^When it is 
traumatic, or is due to orbital cellulitis, the application 
of linseed-meal poultices and warm fomentations give the 
most relief during the acute suppurative period. As soon 
as there is reasonable evidence that pus has formed, 
an incision should be made into the orbit to give exit to it. 
For the chronic discharge kept up by the presence of dis- 
eased bone, see Treatment op Chronic Periostitis op 
Orbit, page 344. The patient should be ordered tonics, 
stimulants, and a liberal diet. The disease is very de- 
pressing, and it is not specific ; iodide of potassium and 
mercurials are therefore contra-indicated. 

Necrosis and Caries op the Orbit. — Necrosis of a 
portion of one or more of the orbital bones generally 
arises from periostitis induced hj an injury, or by an 
acute orbital abscess ; whereas caries is usually produced 
by some constitutional taint, such as syphilis or struma. 
In the two preceding sections it is sho^Ti'^\i^\»\i^\2o.^'axv^'e» 
and necrosis may follow iiiEaiimia\ioxL oi ^Jiokfe ^'sna'^^^iss^. 
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of the orbit. Caries of the malar bone is, however, more 
frequent than caries of the orbit, and it is a form of the 
disease which the ophthalmic snrgeon is frequently called 
upon to treat, as it is the cause of a very troublesome 
ectropion. 

Treatment. — For necrosis no permanent cure can be 
effected until the piece of dead bone has been removed. 
Time should be given to allow of its being loosened from 
the living structures, and then, guided by a probe passed 
through the sinus by which the discharge escapes, an 
incision should be made down to the necrosed bone, 
which should be removed with a pair of fine bone forceps. 
For caries the treatment is differont. True caries is 
strictly ulceration of bone, or, in other words, a degenera- 
tion of the bone particles, which are thrown off, and 
may often be detected in the discharge. As in ulcers 
of the skin, the object of the treatment is to restore 
healthy action, and thus produce cicatrization. This 
may be aimed at by constitutional and local treatment. 
Where there is a syphilitic taint the iodide of potassium 
with iron (F. 82), or the iodide and bromide of potassium 
combined (F. 87), or other anti-syphilitic remedies may 
be given ; but when the disease may be attributed to a 
strumous diathesis, cod-liver oil, the syrup of the iodide 
or hypophosphite of iron will generally do good, and 
especially if at the same time the patient can obtain sea 
air and a nutritious diet, of which milk and eggs form a 
part. 

The best local applications are the lotio rubra (F. 56) ; 
a lotion of carbohc acid (F. 48) ; or of chloride of zinc 
gr. 1 ad aquae 5 1. They should be injected up the sinus 
by a glass syringe twice a day ; and if one lotion causes 
too much irritation, another should be substituted. If, 
however, all these remedies fail, a cure may be often ac- 
complished by making an incision down to the carious 
bone, and gouging away the soft and diseased structure. 

ANEURISMS OP THE ORBIT. 

There are three forms of aneurism which may be met 
with in the orbit— 

1, The true and the false aneurism. 

2, The diffuse or conaecMtvift aneurism. 

3, Aneurism by aTiaelom.o«i^. 
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1. The True and False Aneurism, — By the term tnie 
is understood a simple circumscribed dilatation of the 
three coats of the artery ; whilst the title false is im- 
properly applied to the most usual form of aneurism, in 
which the middle and internal coats have given way, and 
the sac is composed of the external or cellular coat. 
The artery within the orbit which is affected by aneurism 
is the ophthalmic, or in exceptional cases one of its 
branches. 

Symptoms of Aneurism of the Ophthalmic Artery. — 
Protrusion of the eye, but if the vessel has not burst, the 
exophthalmos is not extreme; pulsation of the globe, 
sometimes visible, but nearly always to be felt with the 
finders on the eye ; and lastly, the sense of pulsation and 
whirring noise which is experienced by the patient, and 
may be generally detected by the medical attendant by 
placing a stethoscope over the eye, or on the side of the 
temple. There is often an absence of pain, and the dis- 
ease may pass for a long time unnoticed, until from some 
hidden or accidental causes the vessel gives way, and 
then the suffering becomes extreme, and the symptoms 
exaggerated. 

A case is recorded by the late Mr. Guthrie of aneurism 
of the ophthalmic artery of both sides. The disease was 
diagnosed during life and verified after death, when " an 
aneurism of the ophthalmic artery was discovered on each 
side, of about the size of a large nut." .... **The 
disease existing on both sides, prevented an operation on 
the carotid being attempted, to which indeed the patient 
would not have submitted."* 

Mr. Nunneley has also reported the post-mortem ex- 
amination of a patient whose right common carotid he 
tied for the relief of orbital aneunsm. The operation was 
performed in August, 18f>9, and the woman died of serous 
apoplexy on February 27, 18t)4. ** On the right side of 
tne sella turcica was found a circumscribed aneurism of 
the ophthalmic artery, just at its origin, as large as a 
hazel-nut, which was filled with a dense solid red clot."t 

Cases have been recorded of aneurism of the central 
artery of the retina. In a patient under Dr. Gr. Sous, of 
Bordeaux, the disease was diagnosed during life by the 



* Lectures on the Operative Swtgerj Qi^>i\i<5k"^'^^^^.\y^, 
f Ifed/co-Chirurgical TraiiBactiow^, n<;^.i\:s\vvA^'q^» 
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oplithalrooscope,tlie distended vessel appearing as an ovoid 
tumour on the left optic disc* 

2. The diffuse or consecutive aneu/rism occurs wlien an 
artery has been ruptured either from injury or disease, 
and a sac is formed for the extravasated blood by a con- 
densation of the surrounding tissues, with which, sac the 
artery communicates. This is the most frequent form of 
orbital aneurism. It may arise from an injury, such as 
a blow on the side of the head ; or it may come on from 
the accidental bursting of a true or false aneurism of the 
ophthalmic artery, or from the sudden giving way of one 
of the vessels in an aneurism by anastomosis. 

The symi^toms which indicate the lesion of an artery 
within the orbit are, sudden severe pain, followed by red- 
ness and swelling of the lids, oedema of the conjunctiva, 
and protrusion of the globe, with limitation of its move- 
ments. There is usually, in addition, noise in the head, 
compared by one patient to the whirring sound of a steam- 
engine or threshing machine, and by another to the blowing 
of a pair of bellows. This thrill is audible to a bystander 
through a stethoscope placed over the eye, or on the side 
of the temple. A sHght pressure of the fingers on the eye 
will detect pulsations synchronous with those at the wrist. 
In some cases a distinct pulsating tumour may be felt in 
the upper region of the orbit ; but in others, there is a 
markea absence of anything like a circumscribed swelling. 
Stooping or bending the head downwards aggravates 
all the symptoms. Pressure on the common carotid at 
once arrests pulsations and causes a diminution of the 
proptosis. 

The suddenness of the first symptoms is well illustrated 
in the following extracts from three of the reported cases:— 
Mr. Travers,t in the account of the patient whose caro- 
tid he tied successfully, says, " she felt a sudden snap on 
the left side of her forehead, which was attended with 
pain." 

Mr. Dalrymple, in citing the history of the case in 
which he ligatured the carotid for aneurism of the orbit, 
uses the patient's own words : " The attack was sudden- 
instantaneous" .... "hearing a noise as of the cracking 
of a whip, and feeling at the same moment an extra- 
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ordinary kind of pain in the globe of the left eye, she 
awoke m great alarm and leapt out of bed."* 

Lastly, in the report of one of Mr. Nunneley's cases, 
in which he tied the carotid, it is stated that " as she 
stooped down to take off her shoe, she suddenly felt 
something give way in the left eye, as the crack of a 
gun.*'t The poor woman died on the sixteenth day after 
the operation, and on making a post-mortem examination 
there was found ** a small circumscribed aneurism of the 
carotid artery, just as the ophthalmic branch is given off, 
which at its origin was partly surrounded by the coagulum 
which had escaped from the vessel. This also pressed 
upon the cavernous sinus ; hence, probably, the intense 
congestion and protrusion of all the structures within the 
orbit.J 

In each of these three cases a series of distressing symp- 
toms followed immediately on the first indication that 
some vessel within the orbit had ruptured. 

Treatment of True j False, and Diffuse Aneurisms within 
the Orhit. — There are only two methods of dealing with 
such cases — 

(I.) By digital compression of the carotid artery ; and 

(2.) By ligature of the vessel. 

In all cases where it is practicable digital compression 
should be first tried. 

In July, 1856, a female patient with aneurism of the 
ophthalmic artery, under Professor Gioppi, of Padua, was 
successfully treated in this manner. " A second case, in 
which a formidable aneurism of the ophthalmic artery, in 
a patient the subject of aortic and cardiac disease, was 
cured by digital compression, was published in 1858 by 
Drs. Vanzetti and Scaramuzza."§ It is not necessary that 
the compression should be continuous — it may be inter- 
mittent, being applied only five or ten minutes at a time, 
according as the patient can bear it. If this treatment 
fails to effect a cure, the carotid should be tied. It is an 
operation which has been frequently performed and with 
good success. 

3. Aneurism hy Anastomosis is usually congenital, al- 



* Medico-Chirurgical Transactions, vol. vi. 1815. 
t Ibid., vol. xlii. 1859. 
: TransactioDs of the Patho\og\(iaVSoc\p!,\.^,N^. -ja.^ '^, 
§ Holmes' a System of Surgery, -voV. \\\. ^v ^"^^^ '*''^^' 
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though it may not be detected until by its increased 
growth it has made itself manifest by extending beyond 
the orbit. It consists of a morbidly developed network 
of capillaries in the subcutaneous cellular tissue, forming 
a prominence beneath the skin, which increases in size, 
and is rendered turgid by laughing or crying. To the 
touch it has a tough, doughy feeling, quite distinct from 
fluctuation. 

Treatment. — When the vascular growth is of limited 
extent, and is only a short distance within the orbit, it 
may be surrounded subcutaneously with a ligature and 
tied. The same proceeding may be adopted to a portion of 
a growth of a larger size which extends beyond the orbit. 
There are, however, cases to which this plan of treatment 
is inapplicable, as when the growth pulsates, is of great 
dimensions, bulges the eye, and is rapidly increasing. 
For such tumours the effect of temporary pressure with 
the finger on the carotid should be tried, and if this 
succeeds in arresting the pulsations and in reducing the 
fulness of the growth, t^ie artery should be ligatured. 
Mr. Haynes Walton succeeded in this manner in curing 
a large aneurism by anastomosis in a child four months 
and three weeks old. After the operation, the protrusion 
of the eyeball was sensibly diminished, and the child re- 
covered without a bad symptom * 

Dr. Althaus speaks highly of the success he has 
obtained from the electrolytic treatment of vascular 
growths. t Although in his book on this subject he has 
not related any cases of large aneurism by anastomosis 
in which he has used electrolysis, yet it is a remedy which 
fairly commends itself for trial before resorting to liga- 
ture of the carotid. 

The plan of injecting vascular tumours of the orbit 
with coagulating fluids, such as a solution of tannin 
or of perchloride or persulphate of iron, is fraught with 
danger, and has terminated fatally in several cases. 

Vknous N.evus of the Orbit is a congenital affection. 
It may not become manifest until many months after 
birth, when by its increase of size it causes a bulging 



* Haynos Walton on the Surgical Diseases of the Eye, 2nd 

f (ii.ion, p. 230. 
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forwards of the eye. The diagnosis of this rare affection 
is obscure and difficult. There is protrusion of the 
eye, which varies in degree, being greater at one time 
than another, and increased by any strong emotion, such 
as crying or laughing. An examination with the finger 
round the orbit may fail to detect any tumour imme- 
diately within the orbital edge, the vascular growth being 
placed directly behind the eye and at the bottom of the . 
orbit. If, however, the n as void tumour has advanced 
sufficiently forward to be detected by the finger, it will be 
felt as a soft, cushiony, elastic mass, and will yield no 
pulsations. 

In some cases the naevus of the orbit extends into the 
cellular tissue of one or both eyelids, producing a soft, 
doughy swelling which causes a partial closure of the lids 
over the eye. 

Prognosis. — 1. A venous naBvusof the orbit may gradually 
diminish in size as the child advances in years. 2. It 
may remain stationary, or its increase may be so slow as 
to occasion no serious inconvenience. 3. It may steadily 
or rapidly increase in size, so as to cause a protrusion of 
the globe, and to such a degree as to induce suppuration 
of the cornea from the front of the eye being forced 
beyond the protection of the eyelids. 

Treatment. — There are two methods of dealing with a 
venous naevus of the orbit, when either from its size or 
rapid increase, active treatment is rendered necessaiy : — 
] . The superficial portion of the growth which affects the 
lids may, when practicable, be ligatured subcutaneously ; 
or inflammatory action sufficient to induce coagulation 
of the blood within the vessels may be excited by prick- 
ing the tumour at many points with a needle -pointed 
cautery, made hot as orten as may be required in the 
fiame of a spirit-lamp. The deeper part of the vascular 
growth within the orbit may be treated by the actual or 
galvanic cautery applied at two or three points through 
the integument close to the margin of the orbit. Mr. 
Spencer Watson has related in the 6th vol. of the 
** Transactions of the Clinical Society," a case of extensive 
venous naevus of the orbit, which he obliterated partly by 
ligature, and partly by the use of the actual cautery to 
the tumour within the orbit. 

2. The naevoid tumour within the orbit may be exft\&^<l. 
This operation, however, should not \)e ^XXiVixc^^Xfti^ \3c«\^'^'?^ 
the growth ia producing great pro^to^\^ oH. "Oc^^ ^0<»&, 
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sufficient to render active interference absolutely neces- 
sary, and to justify the sacrifice of the eye, as before 
the venous tumour can be reached, the globe must be 
enucleated. After the removal of the eye the nrevoid 
tissue should be drawn forwards with a pair of toothed 
forceps, and then rapidly cut away with a pair of blunt- 
pointed scissors curved on the flat. When the greater 
part of the vascular tissue has been excised, the bleeding 
will have probably diminished, and all further haemor- 
rhage may be arrested by plugging the orbit with small 
pieces of sponge soaked in the liquor ferri persulphatis, 
and afterwards applying a firm pad of lint with a bandage 
over the closed lids. 

The injecting the vascular growth with astringent 
solutions is accompanied with great danger to life, as 
already stated in the preceding section, and should not be 
attempted. 

The following case of venous nasvus of the orbit came 
under my care at the Royal London Ophthalmic Hospital, 
and was treated by excismg the naevoid growth : — 

On November 8th, 1870, a little child, aged three years and two 
months, was brought to the hospital with a great protrnsion 6f the 
left eye, and evidently suffering considerable pain. The eye was 
bulged fully half an inch beyond the boundary of the orbit, but 
the child was still able to close the lids over it. The globe was 
projected directly forwards, and no tumour could be felt with the 
finger around any portion of the circumference of the orbit. The 
cornea was perfectly clear, and the eye otherwise healthy. The 
mother stated that the eye had begun to protrude about six months 
previously, but that the bulging had remained almost stationary 
until ten or twelve days before her application to the hospital, 
\*hen, without any apparent causp, the protrusion of the eye became 
rapidly greater, and had since increased daily. 

As it was difficult to decide on the nature of the tumour, the 
child was kept under observation, and ordered to attend regularly 
as an out-patient. 

On November 18th the child was admitted with the mother into 

the hospital, as the severity of the symptoms had greatly increased. 

The eye was much more bulged from the orbit ; it had lost the 

protection of the lids, which could no longer be closed over it, and 

from the consequent exposure, the cornea was beginning to su|v 

purate ; the lower half of it was semi opaque, and the conjunctiva 

of the globe was chemosed. The child was evidently in great 

ptiin, constantly moanmg, and^ unable to sleep except in short 

enntchtB. To relieve t\ie svxSvinw^% o'( \V^OoA\^%.\vd also to obtain 

a correct knowle;lge o? the gtowt\v \ift\i\\\Ji\^afe^0vi^,\^>t<£\J5«SL\a 
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remove the eye. On dividing the optic nerve with the scissors, 
a copious stream of blood followed, and the tumour within the orbit 
at once collapsed to nearly one-half its former size. 

On examination, a vascular growth, composed of large veins, 
with a cellular matrix, was found to occupy the orbit. Drawing 
the nsevoid tissue out of the orbit with a pair of forceps, so as to 
keep it on the stretch, I excised the greater portion of it, leaving 
only a small part of the tumour at the apex of the orbit. The 
cavity was then plugged with a small piece of sponge soaked in 
the liquor ferri perchloridi, and a compress to arrest further 
hssmorrhage was applied over the closed lids with a flannel 
bandage. 

The child recovered without a bad symptom, and has since 
continued well. 

EXOPHTHALMIC GOITRE.— GRAVES's DISEASE. 

The tliree symptoms whicli characterizs this extraordi- 
nary affection are: exophthalmos of both eyes, enlargement 
of the thyroid gland, and palpitation of the heart. To 
these may be added anaemia, derangement of the func- 
tions of one or more of the visceral organs, and a peculiar 
capriciousness of temper ; but these signs are not diag- 
nostic, as they are common to other diseases. Exoph- 
thalmic goitre is more frequent amongst women : thus, 
" of fifty cases of this complaint collected by Withuisen, 
onlj eight occurred in males."* I shall first briefly de- 
scribe the group of symptoms which mark the disease, and 
then refer to each in detail. 

Symptoms, — The first symptom is usually palpitation of 
the heart, which steadily increases, and is aggravated by 
mental emotion or exercise. The eyes seem to grow large, 
and the friends notice that they begin to protrude, and 
the thyroid gland expands. The patient sufEers from 
paroxysms of dyspnoea, with violent palpitations, and a 
sense of fulness of the eyes and throbbing of the carotids. 
Associated with these symptoms there is usually anaemia, 
irregular action of the bowels, an uncertain appetite, and, 
if tne patient be a female, amenorrhoea. Trousseau lays 
emphasis on the change of temper, which from being even 
becomes capricious and irritable, and is often the first in- 
dication of there being some constitutional malady. 



• Trousseau's Clinical Medicine, Syd. Soc. ftd. -^qI. \, "^^ ^^'t* 
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The Exophthalmos, or protrusion of the eyes, is tlie 
symptom tor which the ophthalmic sur/g^eon is most fre- 
Quentlj consulted, and it is the one which often causes 
tne greatest amount of anxiety to the patient. As the 
disease advances the hnlgin^ increases, sometimes to snch 
an extent as to prevent the lids from closing over the 
globes. When this happens, the eyes suffer from expo- 
sure and become liable to frequent attacks of inflammation. 
In a poor girl, set. eighteen, who was under my care at the 
hospital, the eyes continued to protrude more and more, 
until at last, having lost much of the protection of the 
lids, both eyes became acutely inflamed, and both comesB 
suppurated. I frequently see this patient, and so promi- 
nent are the shrunken globes, that although both are 
contracted to at least one-third of their original size, the 
lids when shut cannot cover them. Notwithstanding the 
prominence of the eyes, the sight is generally but little 
affected. In the case to which I have just referred, the 
girl could see to read and write well before her eyes became 
mflamed. 

Hypertrophy of the Thyroid. — The whole gland is 
usually enlarged, but according to Graves, Stokes, and 
Trousseau, the right lobe is the more affected of the two. 
In three out of the four cases of exophthalmic goitre re- 
lated by Morell Mackenzie,* the right lobe was the lai^er, 
and in the fourth both lobes were equal. The increase 
in the size of the thyroid is at first almost imperceptible, 
but after it has attained certain dimensions it is produc- 
tive of distressing symptoms from interfering with respira- 
tion when the patient is in the recumbent position. With 
the hypertrophy of the gland tissue there is dilatation of 
the vessels oi the gland, and this can be easily recognised 
in severe oases by placing the handover the tnyroid, when 
it will be felt to expand synchronously with the pulsations 
of the carotids. 

Palpitation of the Heart. — This is a very constant 
symptom, and usually the one which first attracts the 
patient's attention. Trousseau says : " The valvular 
sounds are exaggerated, and are generally accompanied by 
a soft systolic bellows-murmur, audible in the large arteries 
also. The carotids pulsate more forcibly than natural, 
and they as well as tne jugular veins have a share in the 
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prodnction of the sounds heard over the enlarged thy- 
roid."* The palpitations appear in the early stages of 
the disease to be due to functional derangement, but in 
the latter there is frequently dilatation of the cavities of 
the heart. 

Derangement of the Visceral Organs,— ^The appetite is 
variable — at one time good, at another almost wanting. 
The bowels are irregular in their action, one patient suf- 
fering from repeated attacks of diarrhoea, whilst another 
is troubled with flatus and constipation. In females there 
is almost always amenorrhoea. Trousseau remarks : " In 
the beginning, menstruation is only disturbed, but it is 
after a time completely suppressed, and hopes of a 
favourable issue are not to be entertained until this fanc- 
tion is perfectly re-established-f 

Ancemia generally attends this disease, but it is by no 
means an essential condition, as exophthalmic goitre may 
exist in robust and florid-looking patients. 

Treatment. — Dr. Trousseau says : " I can from expe- 
rience recommend you to have recourse in this singular 
aflection to bleeding, digitalis, and hydropathy."J The 
first and last of these remedies I have not tried, but digi- 
talis I have frequently ordered, and always with benefit. 
The iodide of potassium generally fails to do good in 
these cases ; it depresses too much, and frequently in- 
duces iodism. From the usually anaemic state of the 
patient, iron would naturally be suggested, but with the 
rapid pulse which mostly accompanies this disease, the 
drug IS badly borne, and aggravates the symptoms. 
During the paroxysms of dyspnoea ice should be applied 
over the thyroid and over the praecordial region in an india- 
rubber ice-bag, and the tincture of digitahs 11\10 to 11\15 
prescribed every two or three hours, keeping a careful 
watch over the patient during its administration. In the 
intervals between the paroxysms small doses of the tinc- 
ture of digitalis, combined either with the mineral acids 
or with an alkali, according to the special indications of 
the case, mil be found of service, if there is habitual 
constipation, the bitter waters of Pullna, Friedrichshall, 
or Kissingen may be also prescribed. In female patients, 
when there is scanty menstruation or amenorrhoea, means 



* Trousseau's Clinical Medicine, Syd, Soc. ^d. '^^.v \. t^NS^. 
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should be taken to restore the uterine fxmctions. In 
cases which have resisted medicinal remedies, I would 
certainly try a course of hydropathy, with the hope that 
by acting freely on the skin the patient may gain that 
relief which otner treatment has failed to afford. 



TTJMOUES OF THE OKBIT. 

TuMOUBS OP THE Orbit may be divided into three 
classes : — 

1. Those which originate within the orbit. 

2. Those which commence within the eye, and after- 
wards extend to the orbit; or reappear in the orbit 
after the eye has been excised. 

3. Those which have their origin at some site beyond 
the eye or the orbit, but have extended into the orbital 
cavity. 

It would be out of place to discuss in this manual the 
nature and progress of all the varieties of tumours which 
may affect the orbit, as nearly every form of tumour 
which may grow elsewhere may spring up also in this 
locality. I shall therefore allude only to those growths 
which have some special bearing on the treatment to be 
pursued for their removal. 

1. Tumours which originate within the orbit soon 
manifest their presence by the pressure they exert on the 
eye. As the growth advances, the globe is protruded in 
one or other direction, according to the position the 
tumour occupies in the orbit. All sight may oe destroyed 
by the pressure on the optic nerve, or by the stretching 
and extension of the nerve from the protrusion of the 
eye ; or, if the exophthalmos is great, the lids may fail 
to cover the globe, and the cornea may ulcerate and slough 
from exposure. It is, however, often astonishing to what 
an extent the eye may be projected, and the optic nerve 
consequentlv stretched, without producing any great im- 
pairment or vision ; and also how the lost sight will be 
regained after the eye has been restored to its proper 
position within the orbit by the removal of the morbid 
growth. The tumours which originate within the orbit 
may be benign, recurrent, or malignant ; and may be ex- 
tirpated with more iavo\xt^\Aft \>Toapect8 of success than 
those which first sliow t\iftmsft\N^^ V\>i}aai.\Xi^ ^^^, 
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Of the benign growths we have cysts of the orbit, and 
fibroiiB, bony, and cartilaginoua tumonra. 

CyeU of the orbit are of variona kinds. The moat fre- 
quent are the atberoniatOQs and the steatomatoaa ; but 
aerous, hydatid, and other forms of cysts are also met 
with in this locahty. The most satisfactory method of 
dealing with cysts is to dissect them ont, but this is 
often extremely difficult, and occasionally impracticable 
without sacrificing the eye. They sometimes so entwine 
themselves amongst the orbital mnscles that it is hard 




Fig. 87 ia drawn fmia the nhnlograph of a patient froni 
whom I removed a large hydatid c;st of the orbit, which 
preeaed upon the optic nerve and produced a remarkably 
" choked disc." The case is related in the Clinical Trane- 
BctioQB, vol. ix. 

to follow them ; and their walls are frequently so thin 
that they either give way, or are punctured during the 
operation, and their contents having escaped, it becomes 
almost impossible to identify them from the structures 
in which they are buried. Unless the cyst ia <%cv^\sA^i^ 
excised, jt is h'able to grow t^tdn. \i Vax> tt^*. '"a \Ba%ei, 
and on making an eiploratory inci&ioii \BSAiSii'*» ws^^ 
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tent? are foond to lie ftidd, one or two strips of fint may 
be introdooed into ita cmTitr, after it lias emptied itself, 
witK the object ol exotiiur svffident inflammatcHrj action 
to c^nse obiiteration of the sac. Ocrasiofiially an orbital 
<rrrt win be found to contain hjdatidsy wluch may be 
either echinococci or CTsticercL 

FibfvmM tnwumrw nsaaBj grow bom the penoetenm of 
the orbit, to whidi the j are attached by either a broad 
or a pednncnlated base. Ther are ohm sitnated near 
the edge of the orbit, from which with care thej may 
be remored withont injnry to the eye. These tnmonrs, 
when carefoDT dissected out with the portion of the 
periostenm from which thej have sprang, do not re- 
appear. 

Bony and CartUaginoHS Tunumn. — ^The exact natnre 
of these growths can only be ascertained bj an ezplora- 
toiT incision, when, if thej are attached by a short 
pedicle, they may be remored. Occasionally, however, 
their base is so extensire, and their stractnre so dense, 
that it is impossible to take them away. For the ex- 
cision of these tnmonrs the operator shonld be provided 
with small bone forceps, a gon^, and an elevator, as 
even when the pedicle is small, it may be impossible to 
detach it withont the nse of some bone instmments. 

Of the malignant and recurrent growths which may 
originate within the orbit we have the varieties of sar- 
comas, the scirrhons and occasionally the mednllair 
cancers. Most of the orbital tnmonrs, however, which 
have been called mednllary cancers have been in adnlts 
soft sarcomas, and in children gliomas which have ex- 
tended from the eye into the orbit. 

Of the recwrrent growths the most freqnent is the fibroid 
recurrent {the spindle or round-celled sarcoma). This 
tumour usually grows from the greater part of the peri- 
osteum lining tiie orbit, and can only be eradicated by 
completely extirpating it, and then destroying the whole 
of the surface from which it springs. This is best done 
by usin^ the chloride of zinc after the tumour has been 
excised m the manner described at page 360 in the section 
on Treatment op Orbital Tumours. These recurrent 

frowths differ from the cancerous tumours in that they 
not invade the lymphatics or affect neighbouring 
or^^ns. 

There is anotlieT ionn oi ^To\^\7QLT£!i.w« ^\\i<ih is re- 
current, but in a diffexe^t ^efc^^^\.o>2!^^ QT^^Yv.^\»\5^TiSLvt^ 
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tx>. It grows from only a limited area of the lining 
membrane of the orbit, it has a delicate iuTesting capsule, 
and may be pedunculated. When fairly excised with 
the portion of the periosteum to which it is attached, 
it does not return in the same locality; but it reap- 
pears in other portions of ihe body, generally selecting 
for itself some fibrous expansion from which to sprout. 
I have had one smch case under my care, and as it is 
an example of a rather rare form of disease I will briefly 
quote it. 

Ib M«y, 1866, I removed from the left orbit of a lady a fibroid 
imnour of aix years' growth. It wae pedunculated, enclosed in a 
delicate capsule, and attached to a small portion of the periosteum 
of the outer wall of the orbit, which I also excised with the 
tninoiir. From this operation she rapidly recovered, and the eye, 
which had been considerably displaced, and impaired in vision, 
was restored to its normal position, and soon regained much of its 
lost sight. In March, 1867, the patient returned to me on account 
of a tumour which occupied the whole of the hard and a portion 
of tlie soft palate of the left side. It was irregular in outline, but 
perfectly smooth and very elastic. It was first noticed about four 
or fiye months previously as a small swelling in the upper part of 
the left hard palate. For the complete removal of tne disease I 
excised the whole of the left side of the hard palate, and as much 
of the soft palate as was involved in the disease. From this ope- 
ration also the patient made a good recovery. In October of the 
same year she again came to me : the disease had recurred on 
the hard palate of the right side. There was also a fibroid tumour 
in the parotid region on the same side of the face, which had 
existed some years, and had now begun to increase in size. I 
accordingly removed with the gouge the tumour in the palate, 
scooping away the periosteum and the corresponding portion of 
bone to which the growth was attached, and excised the parotid 
tumour. From this operation the patient soon recovered, and up 
to the present time, August, 1876, she has continued without a 
recurrence of the disease. 

2, The Tumgubs which pibst commence within the 
Eye, and afterwards extend to the Okbit; or Re- 
appear IN THE Orbit after the Bye has been Excised, 
are the sarcomas and melanotic sarcomas of the choroid, 
and the retinal gliomas. See Intra-Ocular Tumours, 
page 193. For treatment, see next section. 

3. Tumours which have their origin at some site 
beyond the Eye or the Obbti,^t5T uKN'«.'«xi:««^^"«Si \sr«5k 
TEE Obbital Cavity. — Such. g;iONvt\iA ma.-^ %\ftvxi.% Vt<3«^ 
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the antmin, the frontal sinnses, tlie laclirjmal canals, or 
from some of the bones which help to form the base of 
the sknll, as the pterygoid processes, or the body of the 
sphenoid. In all cases they shonld, if practicable, be 
removed, and at as early a period as possible. Examples 
of remarkable displacement of the eye from snch growthe 
encroaching on the orbit, will be fonnd in Heath s valu- 
able book on '* Injuries and Diseases of the Jaws/* page? 
238 and 247. 

Treatment of Orbital Twmowrs. — In all cases whicl 
admit of a reasonable hope of success, the morbid growth 
shonld be excised, and tne eye if possible saved. Whei 
the tnraour is cancerous or recurrent and occupies tie 
greater part of the cavity of the orbit, the eye must le 
first enucleated, even though it still retain some sight, in 
order to afford sufficient space for the complete remotal 
of the growth. The small fibrous, or bony and cartila- 
ginous tumours, or even cysts, may often be taken from 
the orbit without injury to the eye. The morbid grovth 
may be frequently removed by an incision through the 
conjunctiva, and especially if the globe has been ^ready 
excised ; but when more room is required the external 
canthus must be freely divided, so that the lids mar be 
turned either upwards or downwards, and thus the cfuter 
boundary of the orbit be completely (exposed. Wherever 
there is any doubt as to the nature of the tumoui, the 
surgeon should make an incision down to it, but be pre- 
pared to act at once upon the information which he tnus 
gains. In bony tumours the base is sometimes found to 
be so large, and the structure so hard that it is more 
prudent to close the wonnd than to proceed with the 
operation. This caution is specially applicable to the 
broad-based ivory exostoses wnich are occasionally met 
with in the orbit. For all the malignant and recurrent 
growths, the mere excision of the disease is not sufficient, 
even though the whole mass be apparently taken away, 
as some germs will certainly be left, which will in all pro- 
bability cause the tumour to grow again. Having excised 
as much of the tumour as can with safety be removed 
with cutting instruments, the actual cautery should be 
freely applied to those parts of it which still remain, and 
to ail the bleeding pomta. When all hsemorrhage has 
been arrested, the cbloride oi Trax^ ^«k^\fe <^ .^^, «^T^^d on 
amall pieces of lint, Bhoxjl^\>^'^ai^^ e^^i^l w^x *6s^^ ^V^<i^ 
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Bnrface from which the growth has Bpmn^. A email 
pledget of cotton wool shoald then be placed m the orbit, 
and over this a fold of dij lint, which is to be held in 
aita hj a bandaee tied firmly aronnd the head. Before 
the patient aw^ea from the chloroform, from one-aisth 
to one-third of a grain of the acetate of moiphia (F. 24), 
according to the xtrength of the patient, snonld be in- 
jected HnhcntaneonBly into the arm, and repeated in two 
honrs if the pain be aevere. 

In cases nnere I have excised the eye with the orbital 
tnmonr, and have been able to preBerve the oonjnnotiTa 
which covered the globe, I have adopted the following 
method of applying tJie chloride of zinc paste, in order to 




Tig. 68 ie drawn fTom the pbotogTapb of a patient icitL a 
large melanolio sarcoma of the eye vhich hod burst throngh 
the globe and diBtendcd both sjelida and filled the orbit. 
I removed the eye and the tuiuonr from tbs orbit, and applied 
the chloride of ziac pmte in thewa^ few.fCiRiia'Coa-wsA 
paragrajA m April, 1876. 
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avoid the alonghiog ot the eyelids which so freqnentlj 
happBDH from the action of the caustic extending to 

After the eye and tumour have been excised, pTesBon 
ie to be made in the orbit ontil aU bleeding has ceaxei 
The month of the coujunctiTal bag, from which the globe 
has been enucleated, is now to be held open with tw* 
pairs of forceps, whilst the chloride of zinc paete, sprMil 

Fio. 89. 



Hg. 89 represents the patient eight months after the opera- 
tion, July, 18T6. When I last heard from tltia patient she 
was quite well.* 

on sm&ll strips of lint, is plastered ronnd the sides of the 
orbit. A small piece of cotton wool is next introduced to 
keep the strips of lint in sitii, and the mouth of the 
conjunctival bag is closed over the whole by a aii^ie con- 
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tinned suture. A layer of lint is then placed over the 
conjunctiya, and upon this the lids are closed and kept in 
position with a compress of lint and a roller. In this way 
I have destroyed the greater part of the contents of the 
orbit, without affecting the lids. 

On the day following the operation the bandage may be 
removed, and if there is much tension of the lids from the 
stuffing within the orbit, some of the cotton wool may be 
gently drawn out, and a piece of clean lint being laid over 
the parts, another bandage should be lightly applied. The 
remainder of the cotton wool should be taken away on 
the second day, and a little more laid loosely within the 
orbit to absorb the discharge as soon as suppuration 
commences. This dressing may be repeated daily, but the 
pieces of Hnt on which the chloride of zinc has been ap- 
plied should not be removed until suppuration has 
quite loosened them from the surface against which they 
were placed. After about ten or twelve days the sloughs 
will separate from the orbit, and if any suspicious-looking 
granulations spring up they should be touched with the 
solid chloride of zinc, or with the potassa cum calce. On 
three occasions I have seen epileptic convulsions follow 
within thirty-six hours after the operation, but they 
have in each instance ceased shortly after the removal 
of the cotton wool and the chloride of zinc from the 
orbit. The fits did not recur, and the patients perfectly 
recovered. 

The success of this mode of treatment has been well 
proved, and two striking instances of its efficacy have 
been recorded in the " Pathological Transactions." The 
first was in a patient under Mr. De Morgan, who removed 
a large encephaloid tumour from the orbit. ** It projected 
nearly four inches forward from the cheek on the outside, 
and about two inches and three-quarters from the nasal 
side."* The man died one year and nine months after 
the operation from paraplegia, but there was no return 
of the disease in the orbit. The account of the post-mor- 
tem examination will be found in the "Pathological 
Transactions," vol. xviii. page 220. 

The second case (fig. 90) was a patient under my care 
in the Middlesex Hospitid, from wnom I removed a scir- 
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rhoiu tmnonr of the orbit,* and at the muae fmie % 
aecoadatj Bcurbons tnbercle in Oie ekin in front of the 




ear and lying over the parotid gland. The whole of the 
bones of the orbit were detached in one piece (fig. 91) and 
are to be seen in the Mnsenm of the Middlesex Hospital. 
The operation wa« performed in Febniaiy, 1866, and up 
to the present time, August. 1876, the patient hae con- 
tinued qnite well and free from any recarrence of the 
disease. 

AcoTE Infljiuhitort Esodation into the Obbit. — A 
case of this nature was nnder the joint care of Dr. Good- 
fellow and myself at the Uiddlesei Hospital. It pre* 
sected all the aymptoniB of a rapidly increasing o 
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tumour ; but KFt«r I bad enucleated the e^e, and excised 
the Bolid growth which filled the orbit, it proved on a 
microscopical examiDatioo to be perfectly etractarelesa, 
and was probably the prodact of acTit« iufiammatdon, 




Fig. 91 rcpreeents the bnneB ol the orbit bs tliej cntoe 
itwaj in one piece after the application of the chloiide 
of zinc pBate. 

moet likely specific. The mail continued in the hospital 
until his death' five months afterwards, when a post- 
mortem examination confirmed the diagnosis that syphilis 
was the cause of the inflammatory exudation. A short 
account of the case is given in the Lancet, April 18, 
1868. 

Cases of acnte inflammatory exudation into the orbit 
are no doubt rare, but I suspect that they are more fre- 
qoent than the hospital records would lead ns to antici- 

ete. It is only on this supposition that I can account 
■ the occasional instances which one meets with in 
practice of the gradual subsidence without operative 
treatment of firm orbital tumours, which had conside- 
rably displaced the eye and had been readily felt witli 
the finger in the orbit. 
In Uie treatment of these caaee io^ifia qI -^^asavaas^ 
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given In doses increasing gradually from three to ten 
grains twice or three times a day affords the best prospect 
of success. 

DISTENSION OP THE FRONTAL SINUS. 

The frontal sinus may be distended with pent-up secre- 
tion, or pus, and the tumour thus formed may so closelj 
resemble a growth from within the orbit as to render it 
difficult to arrive at a correct diagnosis without making 
an exploratory incision. In order to rightly estimate the 
displacement of the globe which an expanded frontal 
sinus may produce, it will be necessary to refer briefly to 
the anatomy of the dry skulL 

The frontal sinuses are two bony cavities placed between 
the inner and outer tables of the vertical portion of the 
frontal bone, completely separated from each other by a 
bony septum. Each of these spaces is subdivided into 
cells by delicate lamellae of bone. These cells extend 
upwards about one inch, gradually becoming narrower as 
they ascend, until the opposed plates of the frontal bone 
come almost into contact, a thin layer of diploS only in- 
tervening. Forwards and outwards the frontal cells are 
prolonged between the layers of bone which form the roof 
of the orbit as far as the mesial line of that cavity, at 
which part they cease, from the opix)sed laminae of bone 
falling together. The half cells which are seen in the dry 
frontal bone at the nasal notch are completed by corre- 
sponding half-cells on each side of the cribriform plate of 
the ethmoid bone. The frontal cells communicate with 
the middle meatus of the nose bv means of the infundi- 
bulum, which is a long and tortuous bony canal connect- 
ing the anterior ethmoidal cells with the frontal sinus 
above, and with the meatus of the nose below. 

The situation of the frontal sinuses is indicated on the 
exterior of the frontal bone by two prominences over the 
root of the nose, more or less strongly marked in all 
people, and called the nasal eminences. 

Such being the disposition of the frontal cells, it is easy 
to conceive in what direction a new growth, or an accu- 
mulation of fluid, would cause them to distend. Of their 
boundary walls the weakest is that towards the orbit, 
where the bony plate which separates that cavity from 
the frontal sinus is exceedm^\^ V\im,^T^d of ten in the drj 
akull semi-transpaxent •, so ^e^ici«Jtft\\i^^«i^\Ti^\xK«i\?ax<&.^ 
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the upper and inner part of the orbit, that the finger, in 
many of the dry preparations, may be easily pushed 
through it. 

Causes, — In most cases distension of the frontal sinus 
is due to an injury at some remote period, frequently at 
a date so far from the symptoms which first attracted the 
patient's notice, that it seems at first difficult to fairly 
conclude that the disease is the result of the accident. The 
extent, however, to which the sinus is often found dilated, 
and the time which must necessarily be consumed to effect 
this distension of a bony cavity, together with the oft-told 
tale of a blow or a fall years ago, can only lead to the con- 
clusion that an injury is the most frequent exciting cause 
of these accumulations. The explanation is probably to 
be found in the supposition, that at the time of the acci- 
dent a fracture of some of the anterior ethmoidal or 
frontal cells produced a closure of the infundibulum, the 
canal by which the mucus from the frontal sinus escapes 
into the nose. This channel being closed, there is at 
once a retention of all mucous secretion, which from that 
time slowly accumulates and gradually expands the 
sinus. 

Fig. 92 18 the drawing of a patient, set. fifty-eight, who was 
under my care with an enormous diBtension of the left frontal 
sinus. The disease in bis case was clearly traceable to a kick he 
received on the left eyebrow from a horse when four years old, 
fifty-four years ago. There was still remaining as the result of 
the injury a depression of the bone over the left eyebrow, and a 
scar on the inner side of the nose. The left eye was conside- 
.rably displaced by the tumour; it was half an inch ftirther from 
the nose, and nearly an inch lower down in tiie face than its 
fellow of the opposite side. The eye was projected outwards, 
and the patient was unable by any effort to draw it inwards. 
The inner half of the field of virion was lost, but in the outer 
half he could count fingers, although he was unable to read any 
sized type. On the left side of the bridge of the nose there was 
a smooth, round, elastic swelling about the size of half a large 
walnut protruding from the inner side of the orbit. It varied in 
size, being much smaller when he arose in the morning, and 
larger when he went to bed at night. There was no pain in the 
tumour, nor in the scar of the old injury. 

On the patient's admission into the hospital I performed the 
operation I have described at page 371, and passed an india- 
rubber drainage tube through the distended sinus into the left 
cavity of the nose and out of the coxtes^wi^xTL^ \!kW9XT\^ ^^ Na^ 
represented in the woodcut, fig. 94. T\ift eo\i\.evA^ ^^ *^^ ^^^ 



3S3 



DISEASES OF THE ORBIT. 



consiBted Bolalj of a thick dark glairv fluid, evidently tlie pent- 
up accumulatluii of maof years' aecretion oftbe liiiine membrane 
of tlie frontal sinue, A^vcrr slight amount of irriUlion fnUowed 
this oneration, and the patient in a fev days eiprosaed liinuelf 
iliered of the aenes of weight wUch hod lately oppreued 
A free dii^charge drained through the tnbe, which vu 




shifted Iwice a day, and previous to each shifting the cBTity of 
the cyet was thoroughly cleansed with u lolutiOD of carbiilic acid, 
iti IT ad oqiue 3j, which vob squirled into the rinoa through the 
drain^e tube. 

(iradually the discharge diminished in quantity ; and ai the 
cyit walla contracted, the ej^ regained to a great exleut its 
proper position within the orbit. The tube was worn for nearly 
eieht months, when, as all dischai^ bad cea~ed, it was withdrawn. 
Aner the remaval of the drunage tube there was led a GatQloos 
opening at the inner angle of the orbit. 

A case elao is recorded by Mr. Eitlke. of a girl, a^■■ 
seventeen, with great esrpansion ot the right frontal sintiB, 
which was evidenUj canaed by an accident when she waa 
tivo years of age. " S\i6 fe^Wm a. Vvi^iiw aB.i recAived 
a cut over the tigfat e^Oaww. ■aKt^t^i^i-Hib».w>.^ 
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the upper and inner part of the orbit, that the finger, in 
many of the dry preparations, may be easily pushed 
through it. 

Causes, — In most case* distension of the frontal sinns 
is due to an injury at some remote period, frequently at 
a date so far from the symptoms which first attracted the 
patient's notice, that it seems at first difficult to fairly 
conclude that the disease is the result of the accident. The 
extent, however, to which the sinus is often found dilated, 
and the time which must necessarily be consumed to eflfect 
this distension of a bony cavity, together with the oft-told 
tale of a blow or a fall years ago, can only lead to the con- 
clusion that an injury is the most frequent exciting cause 
of these accumulations. The explanation is probably to 
be found in the supposition, that at the time of the acci- 
dent a fracture of some of the anterior ethmoidal or 
frontal cells produced a closure of the infundibulum, the 
canal by which the mucus from the frontal sinus escapes 
into the nose. This channel being. closed, there is at 
once a retention of all mucous secretion, which from that 
time slowly accumulates and gradually expands the 
sinus. 

Fig. 92 is the drawing of a patient, »t. fifty-eight, who was 
under my care with an enormous distension of the left frontal 
sinus. The disease in bis case was clearly traceable to a kick he 
received on the left eyebrow from a horse when four years old, 
fifty-four years ago. There was still remaining as the result of 
the injury a depression of the bone over the left eyebrow, and a 
scar on the inner side of the nose. The left eye was conside- 
rably displaced by the tumour; it was half an inch further from 
the nose, and nearly an inch lower down in the face than its 
fellow of the opposite side. The eye was projected outwards, 
and the patient was unable by any effort to draw it inwards. 
The inner half of the field of vision was lost, but in the outer 
half he could count fingers, although he was unable to read any 
sized type. On the left side of the bridge of the nose there was 
a smooth, round, elastic swelling about the size of half a lar^e 
walnut protruding from the inner side of the orbit. It varied in 
size, being much smaller when he arose in the morning, and 
larger when he went to bed at night. There was no pain in the 
tumour, nor in the scar of the old injury. 

On the patient's admission into the hospital I performed the 
operation I have described at page 371, and passed an ind'a- 
rubber drainage tube through the distended sinus into the left 
cavity of the nose and out of the correspoudin.^ wo^trvl^ ^^ vs* 
represented in the woodcut, fig. ^4. TYkft o.owX.'Sft.V^ ^^ "^^ ^^^ 
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and outwards, as is correctly represented in the woodcut (fig. 93), 
talcn from a photograph. 

History. — The pirl states that ahout six years ago she noticed 
a swelling at the inner Bide of the led orbit, close to the bridge 
of the nose ; it was small and soft to the touch, and varied m 
Bize, being larger at one time than another; it gradually in- 
r^reased until it attained the dimensions shown in the drawing. 
The sight of the eye is good. She can read No. 1. with ease at 
12 inches, and No. XX. Snellen at 20 feet. Her mother thinks 
that the swelling originated in a severe attack of erysipelas 
which she had when she was six years old. On two occasions 
the tumour has been punctured, and each time a thick fluid was 
evacuated. 

After her admission into the hospital, I performed on this 
patient the operation described at page 371, and succeeded in 
introducing a drainage tube through the distended sinus, as is 
reprcNented in fig. 94. After cutting into the tumour, my finger 
pHRsed readily into a large cavity, the dilated frontal sinus, in 
which I detected a small portion of necrosed bone, which was, 
however, too firmly adherent to the living structure to be de- 
tached. The contents of the cyst consisted partly of the same 
dark glairy fluid as was found in the first patient, but partly also 
of pus, with which the dark fluid was freel^r streaked. 

This patient completely recovered, and in the last photograph 
nhe sent me, the eye appeared to have regained its normal 
position. 

Symptoms. — Distension of the frontal sinns may be 
acute or chronic. 

When the distension is acute it is due to inflammation 
of the mucous membrane of the sinus, which leads to the 
formation of pns. There is generally a dull aching pain 
over the brow and root of the nose, accompanied by con- 
siderable constitutional disturbance. The pus gradually 
accumulates in the frontal sinus, and ultimately dis- 
charges itself either by burstinff into the nose, or by 
making an exit for itself through the upper and inner 
part of the orbit. When the latter site is selected there 
IS usually some bulejng of the distended sinus into the 
orbit, and a slight displacement of the eye downwards 
and outwards. The upper lid becomes red and swollen, 
and the tumour examined with the finger is tender, and 
will, if sufficient thinning of the bone has taken place, 
impart a sense of fluctuation. 

In most cases the distension of the frontal sinus is 

chi'onic, and the collection of fluid within its walls is the 

pent-up secretion o£ ma.ii^ ^eara. Sealed within a bony 

cavity, no decompoBi^ion en^vxa^, ^\A \s\^TftA&\Tii^ year 
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by year in qnantity it distends the sinus and displaces 
the eye. There is frequently no pain, not even a sense of 
weight over the brow. The only symptoms which are 
manifest to the patient are, the gradual formation of a 
tumour at the npper and inner portion of the orbit, and 
a slow but steadily increasing protrusion of the eye 
downwards, outwards, and forwards. In one patient nnder 
my care (fig. 92), the displacement was so extreme that the 
upper margin of the cornea of the left eye was below the 
level of the right lower lid. Occasionally the early 
symptoms are chronic, whilst the later ones are sub- 
acute, and productive of a feeling of constant heaviness 
and aching across the forehead. The disease is usually 
confined to the frontal sinus of one side, but a case 
occurred under Mr. Hulke of a man in whom both frontal 
sinuses were affected. 

Treatment of Distension of the Frontal Sinus. — The 
objects to be attained are, first to evacuate the pent-up 
fluid, and then to establish a free communication between 
the frontal sinus and the nose, through which the secre- 
tion may continue to drain as fast as it is secreted. By 
these means the cavity of the sinus will gradually collapse, 
and the eye will be restored in a great measure to its 
normal position. The ends to be desired will be accom- 
plished by the following operation : — 

A single curved incision parallel with the fold above 
the lid is to be made over the most prominent part of the 
tumour, and having by a little dissection exposed its sur- 
face, the scalpel should be plunged into it, and an open- 
ing made to the extent of the incision. The index finger 
of the ri^ht hand is now to be pushed into the sinus 
through ttie wound to ascertain the size of the cavity and 
if there is any necrosed or carious bone. Whilst thus 
exploring the sinus, the little finger of the left hand 
should be passed up the corresponding nostril and an 
endeavour made to find out the spot at which the tip of 
the finger in the sinus will approximate most closely the 
end of the one in the nose. After a little search it will be 
found that at one part the fingers will almost meet, 
there being only a thin plate of bone between them. 
Having gained this information, the finger in the frontal 
sinus IS to be withdrawn, but that in the nostril is to be 
retained in situ to act as a guide to the gouge or eleva.tA^^ 
which is to be passed into the Biaua aiA \si\iAfc'Wi\.Qft<tRk^ 
paaeage into the nose througYi tlie \»im\xia. ofl \s^\^^ ^"^ 
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which the tip of the little finger ie resting. A commoni- 
cation between the frontal sinoB and the nOBe baring been 
thQB eatablished, an india-mbber diaiuage tabe with holM 
cnt at short distaiices is to be introdnc«d, one ex^mitj 
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of which is to be afterwards fastened on the forehead, 
whilst tho other end protrudes ahghtly from the nostril. 

The easiest way of introdncing the drainage tnbe ig to 
paaa a probe with an eye np the nostril and ont of the 
wound, and having fastened the tube to it by means of a 
piece of string, to draw it back again through the nose. 

The object of the drainage tube is to keep the channel 
between the two cavities from closing, and to enable tb« 
attendant to wash out the frontal sinus at least twice a 
(lay with some astringent and disinfectant solution. For 
the latter purpose the lotio alnm. cnm zinc, sniph., or 
the lotio SJjid. carbolic. (F. 43, 48) may he injected with 
a, glass syringe through one of the openings at the upper 
extremity of the tube. The drainage tnbe should be 
worn for five or six months, or nntil all discharge from 
the nose has ceaaed- t\ie lewilw iJi ^heae cases when 
til 11 a treated are Muails mos\. aa-^-uSwiUiTj . 
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1. Liebreich's Eye Bandage. 




The bandage consists of a 
linen or a knitted cotton band, 
Af from 10 io IO4 inches in 
length, and 2^ inches in width ; 
at either end of which are at- 
tached tapes t> keep it in posi- 
tion on the head. The tapes 
should be on« inch in width. 
One tape, j8, :1^ to 12 inches 
in length, ex:ends across the 
top of the head from ear to ear 
and terminates in a loop, through 
which the second tape, C 2>, 
passes, as in t'ne woodcut. 
To apply th3 bandaee : — 
The patient having been told 
to gently close the lids of both 
eyes, a small square of linen is 
laid over each, upon which are 
placed small piuls of cotton 
wool or charpie. The bandage, 
which had been previously fitted 



to the head, is now drawn across 
the eyes and fastened on the 
temple, opposite to the eye 
which has undergone the opera- 
tion. (See fig. 95.) 

2. The Compress Bandage. 

"This bandage should be 
about 1 } yards in length, and 1 4 
inches in width ; the outer two- 
thirds should consist of fine and 
very elastic flannel, the central 
third of knitted cotton. The 
eye having been padded, the 
bandage is to be a^'usted in 
the following manner : — One 
end is to be applied to the fore- 
head just above the afiected 
eve, and is then to be passed to 
the opnosite side of the ft»»*e- 



of the brad; the 
licin ia then to bi 
beloiv the ei 

bHDdage heing pasaed 
tb« forehead, and its end finolj 
pioned. The oppraitB eye may 
be cioEed with sticking plftator, 
or if it a]eo reqnirea a compresa, 
a Beparato bandage is to be ap- 

In the place of the flaDael 
HOcl knitlnd cotton bandage 
aboTB described, a fine linan 
one will aoswer eqaaltj well. 

3. KeroiirUl Tapenr Bath. 

The following is Mr. Henrj 
Lee'a deaciiption of hia merca- 
rial Tspour bath. "The most 
convenient coloTn el vaponr-bath, 
and that which is now generally 




used, is one which? 

my reqaesi by Mr. Bluae. id 
tbis apparatus the lamp which 
sublimes the calomel boils the 
water at Ibe same time. In 
the centre of the top, irame- 
diatel;r OTer the wick of the 
lamp, is a small separate, cir- 
cular tin plale, upon which the 
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calomel is placed. Around fen 
is a circolar depreBaion, wljcli 
mav bo one-third filled vilh 
boiling water. The appastna 
is then placed on the ajimnd, 
and the lamp is lightetf The 
patient aits over it wlh u 
Ajnerican cloth cloak, or a 
Mackintosh, ora moleskii cloak 
fastened ronnd his nei. He 
thus becomes Burroaidad 1^ 
calomel Taponr, wbici he la 
generally directed to iihale Ibr 
two or three separati minotel 
during each bath. In doing 
this the patient shonB not put 
hit bead under the cloak, but 
ramply allow some of the vapour 
to escape from its Tpper part, 
aud breathe it miied with a 
large proportion of common ur. 
At the expiration d a quarter 
of an hour or tveitv minntei 
the calomel is vohtilized and 
the water has boild away. A 
portion of the caomel la de- 

S sited, together vith the con- 
nsed vaponr of iia steam, on 
Ibe patient'a body, and ia there 
to be left. Tbo qnantity of 
spirita of wige usmI upon each 
occasian is to regulated that 
the lamp goes oit of its own 
accord about the lame time as 
the calomel disappears. The 
palient then gradinlly unfastens 
the cloak, and In t6out a miuTite 
he is sufficiently tool to put his 
night-dress on nthont much 
interfering with Ihe very fine 
layer of calomel which covers 
his body. He nuat be par- 
ticularly told noi to wipe his 
skin, as by so liiing he would 
necessarily interfere with the 
action of the medk^ne Should 
there be do objtctioa on the 
■y»A lA ftm ^"waA, ha may go 
■ ' ^ =- "Cob ^ti. uA ^wg^ 
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in it either for a part or the 
whole of the night."* 

4. Lapis Bivinas. 

Sulphate of Copper, Nitrate 
of Potash, and Alum, of each 
equal parts, in powder, fused 
in a glazed earthen crucible, 
powdered Camphor, to the ex- 
tent of ^ part of the whole, 
being added near the end of the 
process. When cold, break in 
pieces and keep in a closely- 
stoppered bottle.t 

5. BUnted Nitrate of SUver 
Points. 

These are made bj fusing 
Nitrate of Potash in vaiious 
proportions with Nitrate of 
Silver; thus 4 
No. 1 consists of 1 Nitrate of 

Silver and 2 of Nitrate of 

Potash. 
No. 2 consists of 1 Nitrate of 

Silver and 3 of Nitrate of 

Potash. 
No. 3 consists of 1 Nitrate of 

Silver and 3^ of Nitrate of 

Potash. 
No. 4 consists of 1 Nitrate of 

Silver and 4 of Nitrate of 

Potash. 

6. Polvis Caustiea. 



R Zinci Chloridi ) Partes 
Zinci Oxidi . . ) asquales. 
Mix them intimately with 
pestle and mortar. Preserve 
m a well-stoppered bottle. 



• Article "Syphilis," Holmes'B 
System of Surgery, by Henry Lee, 
2nd edit., vol. i. p. 401. 

t Squire's Comp. to Brit. Phar- 
maoqp., 6th edit. p. 96. 

X Squire's Comp. to British Phar- 
mMoopiBUi, 6tb edit p. 40. 



7. Pasta Canstiea. 

R Zinci Chloridi . . gr.480 
Farinse . . . gr.l20, vel q. s. 
liquoris Opii Sedativi 
vel Aquse .... fl.oz.l 
Misce. 

8. Fotns BelladonneB. 

Extract Belladonnse . . gr.60 
To be dissolved in one pint 
of boiling water, and used as a 
fomentation. 

9. Fotas Papaveris. 

R Capsul. Papav. contus. oz.l 

Aquse destillat. . . fl.oz.20 

Mix, and boil for a quarter 

of an hour ; then strain through 

muslin. 

10. CNurgarisma Aeidi Hydro- 
ohlorioi. 

R Acidi Hydrochlorici 

diluti fl.dr.2 

Decoct. Qnerciis . . fl.oz.20 
Misce. 

11. Oargarisma Alnminis. 

R Aluminis . . ^ . gr.l20 

Tinct. MyrrhsB . . . fl.dr.4 

Aonse destillat. . ad fl.oz.20 
Misce. 

12. Oargarisma Sodas 
CMoratSB. 

R Liq. Sodse Chlorates . fl.dr.4 
Aquse destillat. . . ad fl.oz.8 
Misce. 

13. Outtas Atropifls Solphatis. 

R Atropisd Sulphatis . gr.l ad 

gr.2 
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14. OattsB AtropisB Sulphatis 
Fortiores. 

R Atropisd Sulphatis . gr.4 
Aause destillat. . . . fl.oz.l 
Misce. 

15. OattaB Physostigmatia 
FaiMB (Calabar Bean). 

Bl Eztracti Physostigmatis 
Fabse . . . gr.ladgr.4 

Aqiise destillat. . . . fl.dr.l 
Misce. 

16. OattaB Eserini. 

B. Eserini . . . gr.2 ad gr.4 
Aqu8B destillat. . . . fl.oz. 1 
Misce. — ^To be dropped into 
the eye to produce contraction 
of the pupil. It is the most 
active of the Calabar Bean pre- 
parations. 

17. OattsB Argentl Nitratis. 

Bt Argenti Nitratis . . gr.l 
Aq use destillat. . . . fl.oz. 1 
Misce. 

18. OattsB Argenti Nitratis 

Fortiores. 

Bt Argenti Nitratis . . gr.2 
Aquae destillat. . . . fl.oz.l 
Misce. 

19. OattsB Potassii lodidi. 

R Potassii lodidi . . . gr.3 
Aqnse destillat. . . . fl.oz.l 
Misce. 

20. OnttsB Zinci Chloridi. 

Bfc Zinci Chloridi . . . gr.l 
Aquse destillat. . . . fl.oz.l 
Misce. 

21. OattaB Zinci Salphatis. 

BL Zinci Sulphatis gr.l ad ^.'i 
Aq use destillat. . . .^.o^A 
Misce. 



22. OattsB Capri Salphatis. 

Bi Cupri Snlphatis . . gr.2 
Aause destillat. . . . fl.oz.l 
Misce. - 

28. OattaB Opil 

RViniOpii . . . . fl.dr.2 
Aquse destillat. . . . fl.dr.6 
Misce. 



24. OattaB TerebinthinsB. 

Bl 01. Terebinthinse . . fl.dr.l 

01. Olivse fl.dr.7 

Misce. 



25. Injectio Morpbiae. 

B^ Morphise Acetatis . . gr.80 
Aquse Calidse . .ad fl.oz.l 
Kub the Morphia gradually 
with fl. dr. 6 of the water ; place 
the solution in a bottle and let 
it stand for one hour, shaking it 
occasionally, then drop in acetic 
acid cautiously, drop by drop, 
until the morphia is dissolved, 
and add water (if necessary) to 
make up to one ounce. Great 
care should be taken that no 
more acetic acid is added than 
just sufficient to dissolve the 
morphia. 

Min. 6 contain gr. 1 of Ace- 
tate of Morphia. 

26. Liniment. Aconiti 

Bt Linimenti Aconiti . fl.dr.4 
Linimenti Saponis . . fl.dr.6 
Misce. 

27. Liniment. Ammonias. 

"^ L\<\. Ammonise . . fl.dr.4 
OV^^W fl.dr.4 
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28. Liiiiment. Aooniti cam 
Belladonna. 

R Tinct. Aconiti (Fleming's) 

fl.dr.4 
Liniment. Belladonnse fl.oz.l| 
Misce. 

29. Linimentum Belladonnse 
cam Olyoerino. 

19b Extracti Belladonnae, 
Glycerini .... aafl.oz.l 
Misce. 

80. Linimentam Chloroformi. 

R Chloroform! . . . fl.dr.4 

01. qiivse fl.dr.4 

Misce. 

81. Linimentam Galois oom 

Greta. 

Bl Olei Lini, 

Liquoris Calcis . . aa fl.oz.4 
Cretse preparatse . . . oz.2 
Misce. 

82. Linotns. 

B- Theriacae .... oz.l 

Pulv. Tragacanthae . . gr«26 
Syrupi Papaveris . . fl.dr.6 
Tinct. Scillse .... fl.dr.2 

Acid. Sulphuric, dilut. min.30 
Aquse . ..... fl.oz.2 

Misce. 

Dose, from a half to two tea- 
spoonfuls. 

88. Lotio AtropisB. 

K AtropiiB Sul^hatis . gr.l 
Aquae Dambuci . . . fl.oz.2 
Aouae destillat. . . ad fl.oz.8 
Misce. 

84. Lotio Belladonnae. 

R Extracti Belladonna . gr.40 
Aqu» destiJiat. . . . n.oz.8 
MiBce, 



\ 



85. Lotio BelladonnsB earn 
Alamine. 

R Liquor. Belladonnae 

(Batley's) . fl'.dr.l 

Alumiuis gr.24 

Aquae Sambuci . . . fl.oz.2 
Aquae destillat. . . ad fl.oz.8 
Misce. 

86. Lotio Stramonii. 

R Extracti Stramonii . gr.4 
Aquae Lauro-Cerasi . . fl.dr.4 
Aquae destillat. . . ad fl.oz.8 
Misce. 

87. Lotio Opii. 

R Extracti Opii Hquidi 'fl.dr.2 
Aquae Lauro-Cerasi . fl.dr.4 
Aquae destillat. . . ad fl.oz.8 

88. Lotio Gonii oom Opio. 

R Extracti Conii . . . gr.30 

Extracti Opii liquid! . fl.dr.l 

Aqu» ferventis . . . fl.oz 8 
Misce. 

89. Lotio AcidiHydroeyanioi. 

R Acidi Hydrocyanici dilut. 

fl.drl 
Aquae Flor. Aurantii . fl.oz.2 
Aquae destillat. . . ad fl.oz.8 
Misce. 

40. Lotio Alominis. 

R Aluminis .... gr.6 
Aquae destillat. . . .floz.l 
Misce. 

41. Lotio Alominis Mit. 
R Aluminis . . . .. ^A 



FOBUDLABY. 



. gr.l 



ft AluniinU 
Atripite Sulphatis 
AqitK destillut, . 

4S. Lotio Alnm. ei 



ft AlDminu . . . . gT.3 

Zinci Salpbatu . . . gr.l 

Aqoie destillat. . . . fl.oK.1 
MiBce. 

H. Lotia Enponni. 
ft Sp.^XtheriBDitrosi , fl^r.2 
Acati aromiuid . . . min,6 
Aqoie destillat. . . Bdfl.oz.8 

45. lotio PlunbL 

ft Plumbi Acelatia . . ffr.2 
Acidi Acetici dilut. . . niin.2 
Aquie deatillat. . . .flj)E.l 



SO, letio Aeldi TaudeL 



Sp. Vini rectiScati . 

Aqnn Kobc .... fl.az.S 

AqaEB destiU&t. . . od &.<e.i 



51. Lotio Boraoii enm Qljet- 

ft Bomcifl .... er.l20 

GljceriQi Q.oz.^ 

AqntE Sambnoi . . . fl.oz.j 
Aque deelillkt. . . ad OmiS 



46. Lotio Zinoi OxiU. 
ft Ziaoi Oiidi .... Er.90 
Glycsrioi fl!dr.4 



47. Lotio QlfaerinL 
t Qlycerini .... fl,dr.4 



48. Lotio Aeid. CuboIU. 

B Acid. Carbolic, par. niin. 
Aqns deitillat. . . ■ IL.oi.V 



B liqaa 



Pinmbi SabocetatiB 



Glycerini flj)r.3 

AquK destillat. . .adfl.os-S 

MiBce. 
Useful in ecaema of the Taoe 
and ey elids. 

63. Lotie Boraoia onm Soda. 

ft Sode Bicarb. . . . gr.SO 

Boracis gT.60 

Add. Eydrocjanici dilnti 
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64. Lotio Arnicse. 

QL Tinctarse Amicse . min.SO 
Aquse destillat. . . . fl.oz.l 
Misce. 

55. Lotio Nigra. 

"B, Calomelanos . . . gr.60 

Mucilag. Acacise . . fl.dr.4 

Liquor. Calcis . . ad fl.oz.6 
Misce. 



56. Lotio Bnbra. 



gr.l 



B Zinci Sulphatis 
Sp. RosmarlDi, 
linct. Lavandulae comp. 

aamin.l5 
Aquse destillat. . . . fl.oz.l 
Misce. 

57. Mistura Antimonii Tar- 
tarati. 

Bt Yin. Antimonialis . fl.dr.i 
Liq. Ammon. Aq^tatis fl.dr.l 
Tinct. Hyoscyami . . min.20 
Aquse destillat. . adfl.oz.l 

58. Histura FotasssB Citratis. 

Bt Potassie Bicarb. . . gr.20 

Sp. Ammon. Aromat. fl.dr.^ 

Tinct. Aurantii . . fl.dr.| 

Aquse destillat. . . fl.oz.l| 

To be taken in eflfervescence 

with 

Acid. Citric, gr. 14, 
dissolved in one tablespoonful 
of water. 

The Sp. Ammon. Aromat. 
may be omitted if desired. 

59. Mistura Chloroforini com 

Ammonia. 

Bt Ammoniae Carb. . . gr.3 

Sp. Cbloroformi . . min.l5 

Tinct. Aurantii . . fl.dr.J 

Aquse destillat. . . fl.oz.l 

idisce. 



60. Mistura SaliiUB. 

Bl Potassse Bicarb. . . gr.lO 

Spirit. iEtheris nitrosi fl.dr.4 

Liq. AmmoniseAcetatis fl.dr.l 

Aquae destillat . . ad fl.oz.l 

M\sce. 



61. MiBtnra Cinnamomi. 

Bt Tinct. Cinnamomi . fl.dr.l 
Aquse destillat. . . fl.oz.l 
Misce. 



62. Mistara Cinnamomi cum 
Aoido. 

R Tinct. Cinnamomi . fl.dr.i 
Acid. Nitro-Muriatic. 

dilut min.lO 

Aquse destillat. . . . fl.oz.l 

Misce. 



63. Histura Boracis. 

Bt Boracis gr.60 

Sp. iEtheris nitrosi . n.dr.4 
Syrup. Aurantii . . fl.dr.4 
Aquse destillat. . ad fl.oz.8 
Misce. — Dose, 1 ounce. 



64. Histura ErgotsB. 

Bt Eztracti Ergotse liquidi 

min.SO 

Tinct. Aurantii . . min.SO 

Aquse destillat. . ad fl.oz.l 

Misce. — To be taken twice a 

day. 

65. Histura Kaois YomicsB. 

Bl Tinct. Nucis Vomicsemin.l5 
Infas. Gentian, com^. .tL.QzA 
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66. Xiitnra Aeidi earn Tinct. 
Kaois YomieaB. 

Bt Acidi Nitro-Muriatici 

_.<J>l»t min.lO 

Tmct. Nucis Vomicie min.l5 
Tinct. Chirat» . . min.l5 
Aqu» destilJat. . . .fl.oz.l 
Misce. 

67. XiBtnra Aoidi enm 
Cinchona. 

R Acidi Nitro-Muriatici 

a/l"n- I ' ' ' "^""-^^ 
1 met. CinchonaB . . fl.dr.i 

l>ecoct. CinchonsB . fl.oz.l 
Misce. 

68. Mistnra CinchonsB com 
Opio. 

R Extract. Ciuchonae Flav. 

^ %"id min.l5 

Acidi Nitrici dilut. . min.lO 
Tmct. Opii . . min.5 to 10 
Aquas destillat. . . fl.oz.l 
Misce. 

69. Mistnra Cinohonis. 

R Cinchoniae Disulphatis gr.3 
Acidi Sulphuiici dilut. min.lO 
Aquae destillat. . . fl.oz.l 
Misce. 

70. Mistnra Qninise. 

R Quiniae Sulphatig . . gr.l 

Acid. Sulphuric, dilut. min.lO 

Tinct. Aurantii . . fl.dr.i 

Aquae destillat. . . fl.oz.l 

Misce. 



71. Mistnra Qninia cnm 
Ferro. 

R Quiniae Sulphatis, 
Ferri Sulphatis . . aagr.l 
Acidi Sulphurici diluti min.5 
Aquae destillat. . . fL.oi.\ 
Misce, 



73. Mistnra Ferri Perdiloridi 
cnm Qninia. 

R Quiniae Sulphatis . . gr.l 

Tinct. Ferri Perchlorid. min5 

Acidi Nitrici diluti . min.5 

Aau» destillat. . ad fl.oz.l 

Misce. 

73. Mistnra Ferri at Ammo- 
nisB Citratis. 

R Ferri et Ammoniac Citratis 

Acidi Citrici . . . . gris 

Sjrup. Aurantii . . fl.dr.l 

Aquae destillat. . . fl.oz.l 
Misce. 

74. Mistnra Ferri Snlphatu. 

R Ferri Sulphatis . . .gr.l 
Acidi Sulphurici diluti min.lO 
Aquae destillat. . . fl.oz.IJ 
Misce. 

75. Mistnra Ferri Perchloridi. 
R Tinct. Ferri Perchloridi 

. , min.lO 

Aquae destillat. . . fl.oz.l 
Misce. 

76. Mistnra Ferri Perchloridi 

cnm Acido. 

R Tinct. Ferri Perchloridi 

A -J TT 1 , , min.lO 

Acid. Hydrochloric, dilut. 

A J .Ml min.lO 

Aquae destillat. . . fl.oz.U 
Misce. 

To be taken in water twice a 
daj. 

77. Mistnra Ferri Perchlorid. 

cnm Strychnia. 

R Tinct. Ferri Perchloridi 

T- o. , . min.lO 

Liquor Strjchniae . . ^in.S 
W^ d^^uUat. . . fl.oz.i 
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78. Miitura Ferri cum Tinot. 
Bigitalis. 

R Tinct. Ferri Perchloridi 

min.lO 
Tinct. Digitalis . . . min.5 
Infus. Quasbise . . adfl.oz.l 
Misce. 

79. MiBtara Ferri omn 
Ergota. 

R Tinct. Ferri Perchloridi 

min.lO 
Tinct. Ergotfie . . min.ld 
Aqii8B debtillat. . . fl.oz.l 
Misce. 



80. Hiitara Ghiaiaoi cam Gin- 
ohona. 

R Tinct. Guaiaci An)mon.fl.dr.4 
Extract i Cinchonse Flavae 

liq|uidi .... fl.dr.2 

Mucila^. Acacise . . fl.dr.6 

Aouse destillat. . ad fl.oz. 8 

Misce. 

Dose, two tablespoonfuls in 

half a glass of water two or 

three times a day. 



81. Histura Potasiii lodidi. 

Bt Potassii lodidi . . . gr.3 

Potass. Bicurbonat. . gr.6 

Infusi Calumba . . . fl.oz. 1 
MiHce. 



82. MiBtara Potassii lodidi 
earn Ferro. 

Bt Potassii lodidi . . .gr.3 
Potassse Bicarb. . . . gr.ft 
Ferri et Ammonise Citratis 

gr.5 
Aouse destillat . . . fl.oz.l 
Misce. 



83. MiBtara Potassii lodidi 
et Bromidi oam Ferro. 

R Potassii lodidi . . . gr.4 
Potassii Bromidi . . . gr.5 
Ferri et Ammouise Citratis 

gr.6 
Aquse destillat. . . fl.oz.l 
Misce . 

84. Mistara Potass. lodidi cam 
Ammonia. 

R Potassii lodidi . . . gr.3 

Potassse Bicarb. . . . gr.5 

Ammon. Carbonat. . .gr.3 

Tinct. Calumbae . . fl.dr.J 

Aquae destillat. . adfl.oz.l 
Misce. 

85. Mistara Potessii lodidi 
cam Colchico. 



R Potassii lodidi . 

Potassse Bicarb. . 

Tinct. Colchici . 

Aquae destillat. . 

Misce. 



. gr.2 

mm. 10 
fl.oz. 1 



86. MiBtara Potassii lodidi 

cam Oaaiaoo. 

R Potassii lodidi . . . gr.2 
Tinct. Guaiaci Ammon. fl.dr.4 
Tinct. Cinchonan Flav. fl.dr.i 
Mucilag. Acaciae . . fl.dr.4 
Aquae destillat. . ad fl.oz.l 

Misce. 
To be taken in half a glass of 
water twice a day. 

87. Mistara Potassii lodidi 

et Bromidi 



\ 



R Potass. lodidi 
Potass. Bromidi 
Potass. Bicarb. 
Tinct. Calumbae 
Aquae destillat. 



. . gr.3 

• • gr.5 

• • gr.5 
. fl.ur.J 
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88. mrtiira PotMiii lodidi 
earn Hydrarg. Pereliloridi. 

R Hydrarg. PercUoridi . gr.l 

Potafiaii lodidi . . . gr.60 

I'inct. Calnmbie . . .fl.oz.2 

Aquie deatillat. . ad fl«oz.6 

Misce. 

Dose, two teaipoonfula in a 

glaHH of water two or three 

times a day. 



89. XiitnraPotufUBromidi. 

R Potass. Bromidi 

gr.6togr.l0 

I'oiass. Bicarb. . . . gr.5 

Tinct. CalumbsB . . fl.dr.i 

InfiiH. Calumb» . . fl.oz.l 

Misce. 



90. Mittura Hydrargr. Per- 
ohloridi 

}\ Liquor. Ilydrarg. Per- 

chloridi .... fl.dr.l 
Tinct. Cinchonae . . fl.dr.4 
A(iuao dcBtillat. . . fl.oz.l 
Misce. 



91. Mittura TerebinthlnsB. 

H Oli'i TorobinthiniB . inin.15 
MiicilajriinHAcaoiee . fl.dr.l 
Anupc Pimcntae . adfl.oz.li 
Misce. 



92. Mistura CtantianeB cam 
Aloes. 

]\ Pccoct. AlooH comp. fl.dr.l 2 
Thwi. (^(Mitinnro comp. fl.dr.3 
Infus. Cicntianw comp. 

ad fl.oz.8 
. Afisoc— Tftko a wxlYi i^wt 
twice a day. 



Kstiira Mngntmm 
Componta. 



B liagnesis Carbonatis 

pond gr*10 

Magnesias Solpbatis . gr.60 
Aqoie MenthsB PiperitsB 

fl.oz.l4 
Misce. 



94. Xiftiira Bhei Comp. 

B Bbei Palveris . . . gr.l5 
Magnesiffi Carbonatis . gr.lO 
Sp. Ammon. Aromat. . fl.dr.4 
Tinct. Rbei .... fl.dr.l 
Aqiise destillat. . ad fl.0z.i4 
Misce. 



95. PUnla Aloei cnm Ferro. 

B Extracli Aloes SocotrinsBi 
Ferri Sulphatis, 
Pulv. Zingiberis . . aa gr.l 

Tberiacffi q.s. 

Misce. 



\ 



96. Filnla Aloei cam Jalapa. 

B Extract. Aloes Socotrinse 

gr.U 

Jalapse ResinsB . . . gr.l 4 

Pulv. Glim. Scammonii gr.2 

Saponis Mollis^ . . . gr.? 

Mix and divide into two 

pills. — ^Dose, 1 or 2. 



97. Pilola Aloes cum Kace 
Vomica. 

B Extract! Nucis Vomicse gr.J 
Extracti Aloes Socotrinae gr. 1 
Extracti Hvoscyami . gr.2 
"VLS&^^, — Dose, 1, when 
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98. Pilnla Cinohoniee cnm 
Ferro. 

R Cinchonise Sulpbatis, 
Ferri Sulphatis . . SS gr.l 
Confectionis Rosas CaninaBq.s. 
Misce. 

99. Pilnla Coloeynthidifl oum 

Hyo8C3ramo. 

R Extract! ColocyntWdis 

compositi . . . . gr.3 
Extracti Hjoscyami . gr.2 
Misce. — Dose, 1 or 2. 

100. Pilnla Colooynthidis onm 

Hydrarg^o. 

R Pilulse Hydrargvri,^ 
Extracti Colocyntnidis 

compositi . . . aagr.2 
Extracti Hyoscyami . .gr.l 
Misce. 

101. Pilnla Colooynthidis cnm 

Bheo. 

R PilulflB Colocynthidis 

comp gr.3 

Pilulse Kbei comp. . .gr.3 
Extracti Hyoscyami . gr.2 
Mix and divide into two 
pills. — Dose, 1 or 2. 

102. Pilnla Calomelanos onm 

Coloeynthide. 

Bt Hydrargyri Subchloridi gr. 1 
Extracti Colocyntbidis 

compositi .... gr.3 
Pulveris Ipecacuanbse . gr.^ 
Misce. — Dose, 1 or 2. 

103. Pilnla Elaterii Com- 
posita. 

R Elaterii . .... gr.^ 
Extract. Aloes Socotrinse 

gr.l 4 
Extracti Hyoscyami • . gr.3 
M'jBce. 



104. Pilnla Colohici Comp. 

Extract. Colchici Acetici gr.l 
Pulv. Ipecacuanhse comp gr.4 
Extracy Hyoscyami . .gr.l 
Misce. 



105. Pil. Cannabis Comp. 
R Extract. Cannabis IndicsB 

Extract. Belladonnse . . gr.^ 
Pulv. Glycyrrhizse . . gr^ 
Misce. 

One pill at nigbt or wben in 
great pain. 



106. Pil. Calomel, cnm Opio. 

Bt Hydrarg. Subcbloridi 

gr.l adgT.2 
Pulv. Opii . . ^r.J ad gr.4 
Confect. Bosffi Caninse . q.s. 
Misce. 

107. Pil. Hydrarg. cnm Opio. 

R Pil. Hydrarg. . . . gr.4 

Pulv. Opii gr.4 

Misce. 



108. Pil. Hydrarg. lodidi 

R Hydrarg. lodidi Virid. gr.J 

ad gr.l 
Extracti Lactncffi . . gr.2 
Misce. 

109. TTngnentnm BelladonnsB. 

R Extracti Belladonna . oz.4 
Glycerini .... fl.dr.l 
Adipis or Gelati Petrolei 
(vaBelin©^ , . , , ^t^v. 



c c 
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110. Ungnent BeUadonnflB 
Comp. 

R Hjdrarg.Ammomati. gr.5 
Extract. Belladonna) . gr.iO 
Adipis or Gelati Petrolei 
(vaseline) . . . . oz.l 
Misce. 
To be rubbed on the forehead 
and temple. The surface may 
be then covered with a piece of 
tissue paper to prevent tne hair 
getting into it. 

111. Unguent. Hydrarg. cum 

Atropia. 

Bt Atropise Sulphatis . gr.l 

Unguent. Hydrarg. . gr.l 20 

Unguent. Cetacei . . gr.240 
Misce. 

112. Unguent. Hydrarg. cum 

Belladonna. 

Be Extract. Belladonnse . gr.60 
Unguent. Hydrarg. . gr.420 

Misce. 
To be rubbed into the temple 
and around the brow. 

118. Unguentum Hydrargyri 
cum Opio. 

R Opii ...... gr.60 

Unguenti Hydrargyri gr.420 
Misce. 

114. Unguentum Opii. 

R Opii gr.60 

Adipis gr.420 

Misce. 

115. Unguent. Hydrarg. 
Nitratis dilut. 

R Unguent. Hydrarg. 

Nitratis gr.20 

Unguent. Cetacei or 
Gelati Petrolei (vase- 
line) ^A7.Q 

Misce. 



116. Unguent Hydrarg. 
Oxidi Bubri Dilut. 

R Unguent. Hydrarg. Oxidi 

rubri gr.20 

Unguent. Cetacei or Ge- 
lati Petrolei (vase- 
line) gr.l20 

Misce. 



117. Unguent. Hydrarg. 
Oxid. Flav. 

R Hydrarg. Oxid. Flav. 

gr. 1 ad gr.2 
Unguent. Cetacei or Gre- 
lati Petrolei (vase- 
line) gr.l20 

Misce. 



118. Unguent. Hydrarg. 
lodidi Bubri 

R Hydrarg.' lodidi Rubri 

gr.lO to gr.l5 
Unguent. Cetacei or Qe- 
lati Petrolei (vase- 
line) 0Z.1 

Misce. 

A mercurial counter-irritant. 

To be rubbed into the temple 
at night. In applying thid 
ointment tbe fingers should be 
covered with a glove. 



119. Unguentum Stramonii. 

(Middlesex Eotpital.) 

R Foliorum Stramonii re- 

centium lb.} 

Adipis lb.2 

Mix the bruised leaves with 
fat and expose to a mild heat 
until the leaves become friable, 
\\i«i!L ^rain through lint. 
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FORMULARY FOR CHILDREN. 



120. Mistnra Salina. 

Bl Liquor Ammonise Citratis 

fl.dr.4 
Sp. Athens nitrosi . fl.dr.3 
Syrap. Tolutani . . fl.dr.4 
Aquae destillat. . . ad fi.oz.4 
Misce. — Dose, one dessert- 
spoonful every four hours. 

121. Histnra Antimonii 
Tartarati. 

Bt Vini antimonialis . fl.dr.2 
Liq. Ammonise Citratis fl.dr.4 
Syrup. AlthsMB . . fl.dr.3 
Aquae destillat. . ad fl.oz.4 
Misce. — Dose, one dessert- 
spoonful between 2 and 4 years 
of age ; one tablespoonful be- 
tween 4 and 8. 

122. Mistura Potassae 
Ghloratis. 

Be Potassse Chloratis . . gr.24 
Acid. Hydrochloric, dilut. 

min.24 

Syrupi Aurantii . . fl.dr.4 

Aquae destillat. . . fl.oz.4 

Misce. — One tablespoonful 

three times a day. 

128. Histnra GinohonsB oam 
Aoido. 

BL Extract. Ginchonae flav. 

liquid min.40 

Acidi Nitrici diluti . min.40 

Syrupi Aurantii . . fl.dr.3 

Aquae destillat. . ad fl.oz.4 

Misce. — Dose, one table- 

spooDful. 



124. Mistura CinehonsB cum 

IXLfU9. BOSSB. 

Extract. Ginchonae flav. 

liquid fl.dr.l 

Syrup. Aurantii . . fl.dr.4 
Infusi Rosae Acidi ad fl.oz.6 
Misce, — One tablespoonful 
twice a day. 



125. Mistura GinchonsB cum 
Tinct BelladonnsB. 

Bt Extract. Ginchonae flav. 

liquid min.5 

Acid. Nitric, dilut. . min.3 
Tinct. Belladonnae 

min.3 to min.5 

Aquae ad fl.oz.4 

Misce. — For a child from 4 
to 7 years of age. 



126. Mistura Potassii Bromid. 
cum Tinct. BelladonnsB. 

B Potassii Bromid. . . gr.2 
Tinct. Belladonnae 

min.3 to min.5 
Aquae destillat. . . fl.oz.^ 
Misce. — For a child from 
4 to 7 years of age. 



127. Mistura Ferri lodidi. 

Bt Syrup. Ferri lodidi 

min.l0to20 

Glycerini fl.dr.4 

Acm« dft^.NJWaX. . %\^.^'i«\ 
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128. MUtnra PotasBU lodidi 
cum Ferro. 

Bl PotasBii lodidi . . . gr.8 
Ferri et Ammonise Citratis 

gr.24 
Sacchari albi .... gr.60 
Aqu8B destillat. . . adfl.oz.4 

Misce. — One dessertspoon- 
ful for a dose. 



129. HistiLra Ferri Citratis. 

E Ferri et Ammonise Citratis 

gr.30 

Sacchari albi . . . .gr.60 

Aquse destillat. . . fl.oz.4 

Misce. — One dessert to a 

tablespoonful twice a day. 



180. Histnra Ferri Hypo- 

phosphitis. 

R Syrup. Ferri Hypopbos- 
pnitis . . .min.l5to30 
Aquse destillat. . . . fl.oz.^ 
Misce. 

181. Histnra Ferri Phos- 

phatis Gomp. 

B, Syrup. Ferri Phospbatis 
comp. (Parrish) min.30 to 60 
Aquae destillat. . . fl.oz.4 
Misce. — ^To be taken twice a 

day between the meals. 



182. Histnra Arsenicalis. 

Bl Liquor Arsenicalis min.l to 2 

Syrup. Aurantii . . min.20 

Aquae destillat. . . fl.oz.J 

Misce. — ^To be given twice a 

day, immediately aJtet «k m^BX. 

For a child from 4 to 1 ^eaxaol 

age. 



188. Pnlvis Cinchonse cum 
Soda. 

R Pulveris Cinchonse flavse, 
SodsB Bicarbonads, 

partes aeqnales 
Misce. — ^Dose, gr.5 to gr.lO. 

184. PoIt. Ferri Carbonat. 
Sacoharat. 

Dose, gr. 3 to gr. 6, once or 
twice a day. 

186. Pulvis Ipeoae. Comp. com 
Potass. Kitrat. 

Bt Pulvis Ipecac, comp. . gr.l 
Potassse l^itratis . . . gr.2 
Misce. 

186. Pulvis Hydrarg. enrn 
Greta cum Saccharo. 

B. Pulvis Hydrarg. cum 

Greta gr.l 

Pulvis Sacchari albi . . gr.2 
Misce. 

187. Pulvis Alterativus. 

R Hydrarg. cum Cret& . gr.l 

bodse Bicarbonatis . . gr.2 

Pulvis Rhei .... gr.3 

Misce. — Dose,gr. 6 to gr. 12. 



188. Pulv. Hydrarg. cum 
Greta cum Sheo. 

R Hydrargyri cum CretA gr.l 

Pnlv. Rhei gr.2 

Misce. — Dose, gr. 3 to gr. 8. 



189. Pulvis Scammoniieum 
Jalapa. 

\Si"?\s\n. Scammonii , .gr.l 
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140. Pnlvis Calomel cam 

fiheo. 

R Pulv. Rhei .... gr.4 
Hjdrargyri Subchloridi, 
Pulv. CretaB Aromaticae, 

aa gr.l 
Misce. — Dose, gr. 3 to gr. 8. 

141. Pnlvis Calomel cum 

Jalapa. 

B Paly. Jalapse . . .gr.4 
Hydrargyri Subchloridi, 
Zingiberis . . . . a&gr.l 
Misce. — Dose, gr. 3 to gr. 6. 



142. Pnlvis Calomel onm 
Scammonio. 

Bt Pulv. Scammonii .^ .gr.4 
Hydrargyri Subchloridi, 
Sacchari purificati . flagr.l 
Misce. — Dose, gr. 3 to gr. 6. 

148. Pnlvis Calomel et Seam- 
mon. cnm Jalapa. 

Bt Hydrargyri Subchloridi gr.l 

Scammonii .... gr.2 

Pulv. Jalapae .... gr.4 

Misce. — Dose, gr. 3 to gr. 7. 



TEST-TYPES 



IN USE AT THE 




|l0pl fonkn #^|^J^aImit 



Corresponding to the ** SchriftJScalen** of Prof. Edw. Jaeger, 

of VieTvncu 



No, 1. — Brilliant. 

H« who baa » food tola to toll, ihoald toy to b« briaC and not mj man thaa ho eaa halp ara ha awkaa » fkir 
(tart, ao I shail not aaj a word of what took plaoa oo board tha ihip till wa bad boas iix daja la a atotm. Tha 
barq«M bad (ooa &r out of bar tma aoan% and bo ooa on boaid kaaw whan wa wan. Har naata laj la apUata 
on tha daek, tha laU* wan toaa. a laak in tha aida of tha ihip lat mon in than tha anw oonld pomp out, and 
lach ona fait that an long ha would harr a gxara in tha iai^ whtah raaa in (nat whito wavaa^ and aant ita apn^ 



No, 2,—Fearl, 

ftom side to side of what was now but a mere hnlk. Most of those on board sought 
the best means they eonld think of to save their own liyes : but some knelt down 
to pray that God would still the storm and the wares, for they felt that none bat 
He could help them now. " Come, boys," said I to my four sons, " God can save us 
if it please Him so to do ; but, if this is to be our last hour, let us bow to His will 
—we shall at least all go down side by side." I then told my wife to change her 
dress for that of one of the crew which she had found, as her skirts would have got 



t 



Nq. 4. — Mi/nion, 

that fell down her cheeks as I thus spoke to my sons, but she 
was calm, and knelt down to pray, while the boys clang round 
her as if they thought she could help them. Just then we heard 
a cry of " Land ! land I" felt a shock, and were thrown down 
upon the deck. It was clear that we had struck on a rock, for wa * 
heard a loud cry from one of the men, "We are lost! Launch 
the boat ; try for your lives !" These words went, as it were, 
through my heart like a knife ; but sa 1 ic»\\> WiaX. \ ^^^^^Nf^ 



392 TEST-TYPES. 

No. 6. — Bourgeois. 

cheer my sons, I said to them, " Now is the time to 
show that we are brave ; we still have life, the land is 
near, and we know that Grod helps those who trust in * 
Him. Keep up your hearts, then, while I go and see 
if there be not some hope yet left for us." I went at t 
once on deck, and was met by a wave that threw me 
down, and wet me through to the skin. When I got 
up, and went to the side of the ship, I found that all 
the boats had been let down, and that the last of the 

No. 8. — Small Pica. 

crew had just left it. I cried out for the men 
to come back and take us with them^ but it was ^ 
in vain, for the sound of my voice did not reach 
them through the roar of the waves. I then . 
thought that our last chance was gone. Still, 
as I felt that the ship did not sink, I went to 
the stern, and found, to my joy, that the sky 
was clear of clouds, and we saw the sun rise, 

No. 10. — Pica. 

and with it rose our hopes. I soon had 
my wife and sons on deck. The boys did ^ 
not know till then that all the men had 
left the ship, and that there was no one f 
but us on board. " Where are the men ?" 
said they. " How can we steer the ship?" 
'' My dear boy?^ " md I, " He who has 
kept us safe tiM ilon^ V\S!^ ^^^ ^^ x^s.. 
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No, 12. — Oreat Primer. 

if we do not give way to fear. 
Let all hands set to work, and * 
leave the rest to God." At , 
these words we all went to 
work with a will. My wife 
went to feed the live stock ; 
Fritz set off in search of arms, 
and the means to make use of 



No. 14. — Double Pica. 



^ 



them; and Ernest made 
his way to the tool chest. 
Jack ran to pick up whatt 
he could find, but as he 
got to one of the doors he 
gave it a push, and two 
huge dogs sprang Qi\3X> ^sxs^ 
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No* 15.— 2-l{n6 EngUah, 

leapt at him. He 
thought at first 
they would try to 

No. 16.^2'Une QrecU Primer, 

bite him, but 
he 800I1 found 
out from one 



No. 18. — Ccmon. 



that the J 

meawtuo 
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A BRASrONS of cornea, 72 
•^ Abscess of cornea, 34 
„ eyelid, 326 

„ orbit, 336 

Abscission of the eye, 60, 61 
Accommodation, diseases of, 224 
Acute inflammatory glaucoma, 114 
Alternating strabismus, 245 
Amaurosis, 206 

,, causes of, 210 

„ from disease of cerebrum, 210 

„ ,, „ cerebellum, 210 

„ „ „ spinal cord, 210 

,, ,, loss of blood, 212 

„ „ reflex irritation, 212 

,, „ tobacco, 205 

„ „ uterine derangements, 211 

,, monocular, 212 

,, signification of, 206 
Amblyopia, 212 

„ signification of, 212 

Anatomy of fourth nerve, 266 

„ frontal sinus, 366 

„ sixth nerve, 267 

, , third nerve, 264 

Anchyloblepharon, 328 
Aneurism of orbit, 346 

„ by anastomosis of orbit, 349 

,, diffuse or consecutive, 348 

,, true and false, 347 

,, treatment of, 349, 350 
Anomalies of refraction, 224 
Anterior chamber, dislocation of lens into, 159 

,, „ haemorrhage into, 99 

„ staphyloma of the bcUtoV^q, ^^ 
^gno-caps'uiitis, 85 



396 INDEX. 

Arlt, Dr., operation for entropion, 306 
Artificial pupil, 95 

„ with a broad needle and TyrrelFs hook, 95 

„ by iridodesis, 96 

f, division of iris with a pair of scissors, 98 

,t excision of iris, 98 

,, eyes, 280 
Ascending optic nenritis, 201 
Asthenopia, 243 

„ from hypermetropia, 243 
,t „ insufiiciency of the internal recti, 244 

Astigmatism, 236 

,, compound, 238, 242 

,, irregular, 237 

„ mixed, 238, 243 

„ regular, 237, 238 

,, simple, 238 

,, to ascertain the presence of, 238 

,, „ Couper's method, with ophthalmoscope, 242 

,, „ Snellen's method, 239 

,, „ Tweedy 's method, with optometer, 240 

„ treatment of, 238, 243 

Atrophy of optic nerre, 203 

„ „ from tobacco, 205 

Atrophic cup of optic nerve, 204 



BLACK cataracts, 134 
Blennorrhoea, 283 

Blepharospasm, 317 

Bone on the choroid, 188 

Bowman, Mr., operation for artificial pupil, 98 
,, ,, conical cornea, 55 

„ „ capsulo-lenticular cataract, 151 

„ ,, ectropion, 312 

, , spoon for traction operation, 1 39 

Broad needle, 131 

BuUer's eye shield, 9, 10 

Burow's operation for entropion, 305 

Bums and scalds of eye, 274 



CALABAR bean, 93 
Calcareous film of cornea, 50 
Cflnalicnlus, to slit up the, 289 
Canular forceps, 158 
Capsular cataract, 1^6, 15Q 

„ opacities, 155 » ,« .r,c. 



INDEX. 397 

Capsular opacities, treatment of, 156 
Capsnle, opaque, needle operation for, 156 

„ „ operation with two needles for, 157 

„ „ „ „ canular forceps for, 158 

Capsulo-lenticnlar cataract^ 126, 150 
Garter's fixed ophthalmoscope, 221 
Caries of orbit, 845 

Casualties after an extraction of cataract, 146 
Cataract, 126 

,, causes of, 126 

„ black, 184 

y, capsular, 126, 150 

,, capsulo-lenticolar, 126, 150 

„ congenital or infantile, 127 

,, „ „ operations for, 128-133 

,, cortical, 128 

„ diabetic, 126, 151 

fluid, 151 
„ hard, 126, 183 
,, „ treatment of, 134 

„ ,, operations for, 135-145 

,, y, casualties after an operation for, 146 

„ ,, treatment after extraction of, 145 

„ lamellar, 127 
„ nuclear, 133 
„ pyramidal, 150 
„ secondary, 154 
„ senile, 126, 184 
„ soft, 126 
,, striated, 133 
„ traumatic, 126, 152 
,, treatment by flap extraction, 135 
„ „ Ghraefe's modified linear extraction, 139 

„ „ linear extraction, Gibson's, 129 

,, „ Liebreich's operation, 142 

„ „ Macnamara*s operation, 144 

,, „ Pagenstecher's extraction, 144 

„ „ Taylor's operation, 143 

„ „ solution, 128 

„ „ suction, 132 

„ „ traction operation, 138 

Catarrhal ophthalmia, 1 
Chalazion, 321 

Chloride of zinc, use of, in removal of orbital tumours, 360 — 363 
Choked disc, 200 

Choroid, colloid degeneration of, 190 
, , deposits of bone on, 188 
„ diaeaaeB of, 183. 
„ bamorrbage from, 191, 192 
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Choroid, iigaries o^ 191 

„ melanotic cancer of, 197 

„ jaarcoma o^ 195 

„ ,, originating in lost eyes, 197 

„ ,, melanotic of, 197 

„ tubercles in, 191 

,, tumonrs of, 195 
Choroiditis, disseminated, 188 
,, suppnratiye, 186 

Choroido-iritis, 108, 104 
Chromo-pseadopsis, 215 
Chronic glaucoma, 117 

,, interstitial comeitis, 29 

„ ophthalmia, 8 
Cilia forceps, 299 
Ciliary muscle, paralysis of, 256 

,, „ spasm of, 257 

„ staphyloma, 63 
Coccius's ophthalmoscope, 220 
Colour blindness, 215 
Coloboma of iris, 120 
Colloid degeneration of choroid, 190 
Concomitant strabismus, 247 
Congenital cataract, 127 
Conical cornea, 51 

„ „ operations for, 54-56 
Conjunctivitis, acute, 1 
Conjunctiva, diseases of, 1 

„ foreign bodies on, 69 

„ cysts of, 26 

„ dislocation of lens beneath, 162 

,, ecchymosis of, 26 

„ injuries of, 26 

,, lacerations of, 26 

, , warts of, 26 

Consecutive or secondary glaucoma, 118 
Convergent strabismus, 248 
Coredialysis, 100 
Cornea, diseases of, 27 

,, abrasions of, 72 

,, calcareous film of, 50 

,, conical, 51 

, , fistula of, 46 

,, nebula of, 47 

„ leucoma o^ 48 

,, opacity of, from lead, 49 

„ staphyloma oi, 51 
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Cornea, ulcers of, 40 

,y „ chronic vascular, 45 

„ ,y superficial, 40 

,f f, „ nebulous, 40 

„ ff „ transparent, 41 

„ „ deep, 42 

„ „ crescentic or chiselled, 43 

„ >, sloughing, 42 

,, injuries of, 69 

„ abscess o^ 34 

„ foreign bodies on, 69 

„ penetrating wounds of, 73 
,, tattooing the, 49 
Comeitis, 27 

„ chronic interstitial, 29 
„ diffase suppurative, 33 
„ general treatment of, 30 
,, marginal, 35 
„ strumous, 30 
Comeo-iritis, 39 
Cortical cataract, 128 
Couper, Mr., on astigmatism, 242 
Critchett's canaliculus director, 289 
,, operation for staphyloma, 60 
„ ,, iridodesis, 96 

,, ,, divergent strabismus, 255 

,, spuon for traction operation, ] 39 
Crossed diplopia, 258 
Cup, atrophic, 204 
„ glaucomatous, 115 
„ physiological, 116 
Curette, 131 

Cutioular conjunctiva, 22 
Cyclitis, 64 
Cysticercus on iris, 89 
Cystoid cicatrix, 149 
Gystotome, Graefe's, 136 
Cysts of conjunctiva, 26 
„ iris, 88 

„ lachrymal gland, 292 
„ retina, 181, 182 
„ eyelid, 321 
„ sebaceous, 323 



DACRYO-ADENITIS, 292 
Dacryo-cystltis, 286 
Vacrjropa, 292 
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Dacryops fiftnloras, 293 
Deposits of bone on choroid, 188 
Dermoid tumours of cornea, 25 

„ cysts, 323 
Descending optic neuritis, 199 
Detachment of retina, 177 

„ ,, causes of, 177 

„ „ treatment of, 179 

Diabetic cataract, 126, 151 
Dichromic vision, 215 
Dieffecbach's operation for ectropion, 311 
Diffuse suppuratiye comeitis, 33 
Diplopia, 258 

,, crossed, 258 
,, homonymous, 258 
Diphtheritic ophthalmia, 13 
Direct examination with ophthalmoscope, 223 
Diseases of accommodation, 224 
„ choroid, 183 

„ conjunctiva, 1 

^ „ cornea and sclerotic, 27 

„ crystalline lens, 126 

eyelids, 296 
frontal sinus, 366 
iris, 79 

lachrymal apparatus, 282 
optic nerve, 199 



if 

]\ orbit, 335 

„ retina, 166 



vitreous, 121 

Dislocation of lens into anterior chamber, 159 
„ „ vitreous, 161 

„ „ beneath conjunctiva, 162 

,, „ partial, 163 

Disseminated choroiditis, 183 

Distension of frontal sinus, 366 

Distichiasis, 299 

Divergent strabismus, 249 

Dixon, Mr., on granular lids, 18 



■pCCHYMOSIS of conjunctiva, 26 
■*-^ Ecchymosis of eyelids, 324 
Ectropion, 307 

„ from purulent ophthalmia, 7 
„ treatment of, SOS— 314 
Eczema of eyeUds, 2^ft 
Embolism of central artery oi le^jov^ \^^ 
Ectropion, 304 
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Entropion chronic, 304 
,» spasmodic, 304 
„ treatment of, 304—306 
„ Barow*B operation for, 305 
Epicanthus, 324 
Epiphora, 282 

„ causes of, 282 
„ from obstraction by tumours, 289 
Episcleritis, 68 

Epithelial cancer of eyelid, 320 
Excision of eye, 279 
Exophthalmic goitre, 353 
Exophthalmos, 335 

Extraction of cataract. See Cataract, Treatment of 
Exudative choroiditis, 183 
Eye, excision of, 279 
„ rupture of, through sclerotic, 75 
Eyelashes, operation for the removal of, 300 
Eyelids, diseases of, 296 

abscess of, 326 

blepharospasm, 317 

distichiasis, 299 

ecchymosis of, 324 

ectropion, 307 

„ operations for relief of, 308 — 314 

eczema of, 298 

entropion, 304 

„ operations for relief of, 304 — 306 

epicanthus, 324 

epithelial cancer of, 320 

hordeolus, 297 

nictitation, 318 < 

paralysis of orbicularis, 316 

ptosis, 314 

rodent cancer of, 319 

syphilitic ulcers of, 319 

tinea tarsi, 296 

trichiasis, 298 

tumours of, 321 

nsevus of, 322 

tarsal cysts of, 821 

wounds of, 326 

xanthelasma palpebrarum, 323 



l^IEIJ) of vision, to ascertain the perfection of, 217 
-^ „ to map out the, 217 

Pine needle, 129 
Fistula of cornea, 46 
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Fistula of lachrymal gland, 293 

„ sac, 288 
Flap extraction of cataract, 135 

,, „ accidents during, 137 

„ „ remarks on, 137 

Flaid cataract, 151 
Fluidity of yitreons, 124 
Focal illamination of eye, 223 
Forceps, eanular, 158 
„ cilia, 299 
„ iris, 94 
Foreign bodies on conjanctiva, 69 

,, cornea, 69 

„ in orbit, 340 

„ in vitreoas, 125 

„ within the eye, 270 

Formnlary, 875 
Fourth nerve, paralysis of, 266 

„ anatomy of, 266 

Fractures of orbit, 338 
Frontal sinuses, anatomy of, 366 
Frontal sinus, distension of, 366 

„ causes of, 367 

„ symptoms of, 370 

„ treatment of, 371 



GLAUCOMA, 113 

^ ,, premonitory symptoms of, 114 

„ acute inflammatory, 114 

„ chronic or simple, 117 

„ consecutiye or secondary, 118 

,, traumatic, 153 

Glaucomatous cup, characteristics of, 115 
Glioma of the retina, 194 
, , treatment of, 1 95 
Globe, to ascertain tension of, 119 
,, inyoluntary oscillations of, 269 
,, protrusion of, 335 
Goitre, exophthalmic, 353 
Gonorrhoea! ophthalmia, 9 
Gouty iritis, 84 

Graefe^s operation for strabismus, 252 
,, hooks for traction operation, 141 
,, knife for cataract, 140 
,, modified Vvne&T extraction operation, 139 
Granular lids, 14 
Granulations, 14 

true, 15 



ti 
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Granulations, yesicnlar, 15 
Grayes's disease, 353 
Gunpowder, injuries from, 277 



TTARD cataract, 126, 133 

-^^ Haemorrhage into anterior chamber, 99 

„ between choroid and retina, 191 

,t it it sclerotic, 192 

„ into the yitreous, 125, 192 

Hemeralopia, 213 
Hemiopia, 208 
Herpes zoster frontalis, 333 
Homonymous diplopia, 258 
Hooks for strabismus, 251, 252 
Hook, Tyrrell's, 96 
Hordeolus, 297 

Horn spatula for excision of eyelashes^ 301 
Hyalltis, 121 

„ simple, 121 
„ suppuratiye, 121 
Hy^ophthalmia, 56 
Hypersemia of retina, 166 
Hypermetropia, 231 

„ absolute, 232 

„ acquired, 232 

„ facultatiye, 233 

„ latent, 232 

„ manifest, 232 

„ ophthalmoscopic appearances in, 234 

„ original, 232 

„ peculiarities of eye in, 234 

„ results of, 235 

„ relatiye, 233 

,, to ascertain the degree of, 233 

„ treatment of, 233 

Hypopion, 34 



7 NDIBECT exicminatioB with ophthalmoscope, 223 
-"- Inflammation of choroid, 183 

„ ciliary body, 64 

„ cornea, 27 

„ iris, 79 

„ lachrymal gland, 292 

„ ,, sac, acute, 286 

,9 optic nerre, 199 

99 retina* 167 
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Inflammation of vitreous, 121 
Injories of eyelids, 324 

„ eye from burns and scalds, 274 

9, rt gunpowder, 277 

„ „ lime, 273 

„ „ mortar and plaster, 273 

„ „ percussion caps, 276 

„ „ small shot, 278 

,, ,, strong sulphuric and nitric acids, 275 

», M vinegar or weak acids, 276 

,, choroid, 191 

„ conjunctiva, 26 

,, cornea and sclerotic, 69 

,, iris, 99 

„ lens, 152, 159 

,, optic nerve, 217 

Inoculation for cure of granular lids, 19 
Interstitial comeitis, 29 
Intra-ocular tumours, 193 
Involuntary oscillations of globe, 269 
Iridectomy, operation of, 94 

,, knife, 94 
Irido-choroiditis, 103 
Iridodesis, 96 
Iridodonesis, 120 
Iris forceps, 94 
, diseases of, 79 
, colomba of, 120 
, cysticercus on, 89 
, cysts of, 88 

, functional derangements of, 90 
, injuries to, 99 
, melanotic sarcoma of, 89 
, operations on, 94 
, prolapse of, 101 
, tremulous, 120 
Iritis, 79 
,, general symptoms of, 80 
„ gouty, 84 
„ primary, 79 
„ rheumatic, 83 
„ secondary, 79 
,, serous, 85 
„ suppurative, S6 
„ syphilitic, 81 
„ traumatic, 86 

TTERATITIS, 27 

-li. ^^ punctata, %5 
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Eerato-globus, 56 

Eeratome, 94 

EeratonyxiB, 128 

Ejiife, cataract, for flap extraction, 135 

„ Graefe'a, for cataract, 140 

,, secondary, for cataract, 136 

„ Stilling's, for lachrymal stricture, 285 

„ Weoker's, for sUttiDg up canaliculas, 289 

T ACERATIONS of conjunctiva, 26 

•^ Lachrymal apparatus, diseases of, 282 

„ gland, diseases of, 291 

„ „ chronic enlargement of, 294 

,, ,, cysts of, 292 

„ , , hypertrophy of, 294 

„ ,, inflammation of, 292 

„ „ fistula of, 293 

,, ,, removal of, 290 

,, „ sarcoma of, 294 • 

,, sac, acute inflammation of, 286 

,, ,, chronic inflammation of, 283 

„ „ fistula of, 288 

,, „ stricture of, 284 

,, „ „ Stiiling*s knife for, 285 

,, „ „ Weber's conical sound for, 284 

,, ,, obliteration of, 290 

Lagophthalmos, 816 
Lamellar cataract, 127 
Lateral illumination of eye, 223 
Lens, crystalline, diseases of, 126 
„ difilocation of, into anterior chamber, 159 
„ „ into vitreous," 161 

,, „ beneath conjunctiva, 162 

,, partial dislocations of, 163 
Leucoma of oomea, 48 
Levator palpebro, paralysis of, 314 
Liebreich*B operation for strabismus, 252 
,, „ staphyloma, 62 

„ „ cataract, 142 

,, ophthalmoscope, 219 
Lime, injuries from, 273 
Linear extraction of cataract, 129 
Lippitudo, 296 
Lodgment of foreign bodies in the eye, 270 

It/TACNAMARA'S operation for oataiaot, 144 
-^^ Marginal comeitis, 85 
Meibomian cystB, 821 
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Melanotic sarcoma of choroid, 197 

,, „ iris, 89 

Modified linear extraction, 139 
Moorfields operation for strabismus, 251 
Mortar, injaries from, 273 
Mucocele, 283 
Muscffi Tolitantes, 121 
Mydriasis, 90 
Myopia, 226 

„ complications of, 231 

„ general directions for, 231 

„ ,, rules for selection of glasses in, 229 

„ ophthalmoscopic appearances in, 227 

„ treatment of, 228 
Myosis, 91 



le^VUS of eyelid, 322 
■^^ ,, venous, of orbit, 350 
Necrosis of orbit, 345 
Nebula of cornea, 47 
Needle, broad, 131 

„ fine, 129 

„ operation for capsular opacities 156 — IM^ 
Nephritic retinitis, 169 
Neuro-retinitis, 199, 201 
Nictitation, 318 
Night-blindness, 213 
Nndear cataract, 133 
Nystagmus, 269 

• 
OBLITERATION of lacrymal sac, 290 
^ Oldham^B ophthalmoscope, 219 
Onyx, 34 

„ S&mesdif s operation for, 35 
Opacity of cornea from lead, 49 
Opacities of capsule of lens, 155 

„ vitreous, 121, 123 

Opaque optic nerve fibres, 205 
Operations. See separate headings 
Ophthalmia, catarrhal, 1 
^, chronic, 8 

„ diphtheritic, 13 

„ gonorrhoeal, 9 

„ granular, 14 
,y neonatorum^ 5 

phlyctenulax, ^'i 
purulent, *l 



9f 
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Ophthalmiai purulent, of newly-born infants, 5 
„ „ contagious, 7 

,, pustular, 4 

„ scrofulous, 36 

,, sympathetic, 107, 108 

„ tarsi, 296 

Ophthalmitis, 186 
Ophthalmoscope, the, 219 

„ Coccins's, 220 

„ direct examination with, 223 

„ fixed, of Carter's, 221 

„ heterocentric, 219 

,, homocentric, 219 

„ how to work with, the, 221 

,, indirect examination with, 223 

,, Liebreich's, 219 

„ Oldham's, 219 

„ Zehender's, 221 

Optic nerve, diseases of, 199 
„ atrophy of, 203 
,, fibres, opaque, 205 
,, injuries of, 217 
Optic neuritis, ascending, 199, 201 

„ descending, 199 

Orbicularis, paralysis of, 316 
Orbit, abscess of, 336 
„ acute inflammatoiy exudation into, 364 
, , aneurisms of, 346 
„ caries of, 345 
,, foreign bodies in, 340 
„ fractures of the bones of, 388 
,, nsevus, venous, o^ 350 
„ necrosis of, 345 
„ penetrating wounds of, 843 
,, periostitis of, 348 
,, tumours of, 356 

„ „ 1. Those which originate within orbit, 856 

„ „ 2. Those which commence within eye, 359 

,, ,, 3. Thosewhich originate beyond eyeor orbit, 359 

„ „ bony and cartilaginous, 858 

„ cysts of, 357 
„ fibrous tumours of, 358 
„ recurrent fibroid tumours of, 358 
Orbital tumours, treatment of, 360 
Oscillations, involuntary, of globe, 269 

pAGENSTECHER'S operation for cataract, 144 
■^ Panophthalmitis, 186 
Fanoenteaia of oomea, 85 



408 INDEX. 



Paralysis of ciliary mii8ele» 256 


»» 


all the ocular muscles, 287 


i» 


fourth nerve, 266 


t» 


sixth nerve, 267 


» 


third nerve, 264 


>> 


portio dura of sevenA nerve, 316 


)* 


external rectus, 267 


»» 


inferior rectus, 266 


• » 


internal rectus, 266 


»f 


superior rectus, 266 


)f 


superior oUtfque, 266 


»» 


levator palpebras, 314 


*9 


orbicularis, 316 


Paralytic 


affections of muscles of eye, 261 


f) 


„ „ from intra-cranial dis 


t> 


„ „ from intra-orbital dis 


>i 


„ „ from blood-poisoning, 


>i 


„ ,, from reflex irritation 


f» 


„ ,, treatment of, 268 


•> 


„ ,, the eyelids, 314 



Penetrating wounds of cornea and sclerotic, 73 

„ „ orbit, 348 

Percussion caps, injuries from, 276 
Periodic strabismus, 246 
Periostitis of orbit, 343 

„ „ acute, 344 

„ „ ,, diffuse, 345 

„ ,, chronic, 343 

Peritomy, 21 

Physiological cup of optic nerve, 116 
Phlyctenular ophthalmia, 36 
Pinguecula, 25 
Plaster, injuries from, 273 
Posterior staphyloma of sclerotic, 185 
Presbyopia, 235 

,, treatment of, 235 

Pricker for cataract operations, 136 
Primary iritis, 79 
Prisms, action and uses of, 258 

„ to ascertain the presence of binocular vision, 259 
,, to test the strength of the muscles of the eye, 259 
„ to wear as spectacles to correct diplopia, 261 
Prolapse of iris, 101 
ProptosiS; 335 
Pterygium, 23 
Ptosis, 314 
Pnpil, artificial, 95 

Purulent ophthalmia o? Ti«»^\5-\wm VdS.«b\»>^ 
Pamlent or contagioTiB op\i\3M\m\ai, 1 
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Pustular ophthalmia, 4 
Pyramidal cataract, 150 



"pSFBACTION, anomalies of, 324 
•^ Bepositio ciliomm, 801 
Betina, diseases of, 166 
„ cysts of, 181 
„ detachment of, 177 
„ „ causes of, 177 

„ embolism of central artery of, 180 
,f glioma of, 194 
„ hypersemia of, 166 
„ tumours of, 193, 194 
Retinitis, 167 

„ albuminurica, 169 
,, apoplectica, 173 
,, pigmentosa, 175 
„ syphilitica, 171 
Retinal apoplexy, 173 
Rheumatic iritis, 83 
Rodent cancer of eyelid, 319 
Rupture of eye through sclerotic, 75 



C AMESCH'R operation for ulcer of cornea, 35 
^ Sarcoma of choroid, 195 

„ „ originating in lost eyes, 197 

„ lachrymal gland, 294 

Scissors for making artificial pupil, 98 
Sclerotico-choroiditis, posterior, 185 
Sclerotic, diseases of, 27 

anterior staphyloma of, 63 
posterior staphyloma of, 185 
penetrating wounds of, 73 
rupture of, 75 
Scrofulous ophthalmia, 36 
Sebaceous cysts, 323 
Secondary cataract, 154 

„ ,, knife, 136 

„ glaucoma, 118 
„ iritis, 79 
Senile cataract, 126, 134 
Serous iritis, 85 

Seton, in vascular ulcer of eomea, 45 
Shield for protecting eye in purulent ophthalmia, 9 
Short sight. See Myopia 
iSichei's knife, 135 
Silver style, 285 



ft 
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Simple glaMQtta, 117 
SixUi nerve, pttralysis of, 267. 
„ anatomy of, 267 - 

Small sbot, injnrieB from, 278 
Snellen on astigmatiBm, 239 

1^. eyelid forcepi, 800 
Sn^-Blindness, 214 
Soft eataraci, 126 

„ operatilarfQi^ 128—138 

,, solution •p4iat|p» for, 128 

,, suction lOli^JVKyoii for, 132 

Sparkling synehysisi 124 
Spasm of dliary mnsclei 2^7 "' 
Speculum, spring-atofl^ 96 
SpooQB^or- traction opMtion for cataract, 139, 141 
Spud-m reB4)^ of foreign bodies, 71 
Squini. See Strabismus 
Staphyloma, anterior. Ill sclerotic, 63 . 
„ posterior, of sclerotic, 181^ 
„ ciliary, 63 
,, of cornea, 57 
,, „ operations for, 59 — 63 

Stilling*s knife, 285 

Strabismus, 245 . - / '^: 

,, alternating or binocular, 215 

„ causes of, 246 

„ concomitant, 247 

„ convergent or internal, 248 

„ Gritchett*s operation for divei^gemt^ 255 

,, divergent or external, 249 

„ „ following division of internal recti, 254 

„ following paralysis of opponent muscle, 255 

„ Graefe's operation f^-252 

„ books used in operation for, 251, 252 

„ monocular, 245 - . 

„ Liebreich's operation for, 262 V 

„ Moorfields operation for, 251 

,, paralytic, 261 

„ periodic, 246 v 

„ primary deviation in, 24^ 

,, secondary deviation in, 24,7 

>, to note the extent of the, 246 

,, treatment of, 250 

Streatfeild*s operation for entropion, 306 
Striated cataract, 133 
Stricture of nasal dud, ^S4 
Strong acids, inJurieB irom, ^*I& 
Strumous corneitiB, SO 
Suction operation fox calarivcl, \^l 
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Suppurative corneiiis, 33 
„ choroiditis, 186 

„ iritis, 86 

Symblepharon, 330 
Sympathetic irritation, 107 

„ ophthalmia, 107, 108 

Synchysis, 124 

,, scintillans, 124 
Syndectomy, 21 
Syphilitic iritis, 81 

,, ulcers of eyelid, 319 "^ '. 

Syringe for soft cataract, 133 

rpARSAL cysts, 321 
-■- Tattooing the cornea, 49 
Taylor's spoon for cataract operation, 141 
,, operation for cataract, 143 
,, ,, symblepharon, 332 /^ 

Teale, Mr. T. P., operation for symblepha]ren,,S32 

,, ,, suction operation, 132 

Tension of globe, to ascertain, 119 
Test-types, 391 
Third nerve, paralysis of, 264 
„ ,, anatomy of/264 
Tinea tarsi, 296 
Tobacco amaurosis, 205 
Trachoma, 14 

Traction operation for cataract, 138 
Traumatic cataract, 126, 152 
„ treatment of, 153 
Traumati* iritis, 86 
Tremulous iris, 120 
Trephining cornea, operation of, 55 
Trichiasis, 298 
Tubercles in choroid, 191 
Tumours of choroid, 195 
„ conjunctiva, 26 

cornea and sclerotic, 25 
eyelids, 321 . 
frontal sinus, 366 
„ iris, 89 

„ orbit, 356 

,, retina, 194 

„ sebaceous or dermoid, near orbit, 323 
Tweedy's optometer for astigmatism, 240 
Tyrrell's hook, 96 

JJLCER8 of eyelid, 319 

^ „ „ epUlie\\8.\, Vl^ 



91 
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Uloere of eyelid, rodent, 819 


»> »f 


qrphUitic, 819 


„ cornet, 40 


»> It 


chronic vascniar, 45 


ft »» 


superficial, 40 


«> n 


„ nebaloQS, 40 


t> »* 


„ transparent, 41 


It 11 


4«tp, 42 


II II 


„ crescentic or chiselled, 43 


» »» 


„ sloughing, 42 



TTE^ULAR granulations, 15 
' Vinegar, injuries from, 276 

Vitreous humour, disMaes o^ 121 

dislocation of lens into, 161 
fluidity of, 124 
foreign bodies in, 125 
haemorrhage into, 135, 192 
inflammation of^ 121 
opacities of, 121,.i;28 - 



TI7AJLTS on conjunctiva, 26 
' ' Weak acids, injuries from, 276 
Weber's conical sound, 284 
Wecker's canaliculus knife, 289 
White atrophy of optic nerve, 203 
Wounds of eyelids, 326 



XANTHELASMA palpebrarum, 323 
Xerophthalmia, 22 
Xerosis, 22 



> 
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f^EHBNDER'S ophthalmoscope, 221 



THE END. 
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